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UNIQUENESS 


Some children have unique 
needs—needs beyond the usual 
psychological and psychiatric 
evaluations, With many chil- 
dren it is found that for every 
therapeutic experience in’ the 
professional office or clinic, 
there are countless other ex- 
periences that are not  thera- 
peutic-—-in a tense or conflictual 
home, in a schoolroom that does 
not meet their needs, or with 
peers with whom they cannot 


cope. 


It is to serve these children 
that Devereux Schools have 
designed various milieu pro- 
grams in which a plan for each 
child can be designed so that 
he learns with teachers of spe- 
cial education while he lives in 
an environment organized so 
as not to frustrate or threaten 
him. 


Professional inquiries should be addressed to John M. Barclay, Director of Development, or Charles J. 
Fowler, Registrar, Devereux Schools, Devon, Pa. For the western states, address Joseph F. Smith, Supers: 
tendent, or Keith A. Seaton, Registrar, Devereux Schools, Santa Barbara, Calif. 
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response 
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epileps 


Acetazolamide Lederle 


NON-MERCURIAL DIURETIC 


Freedom from epileptic seizures has been Only two patients failed to respond to treat 
previously observed in a significant num- ment. Improvement was maintained during 
ber of cases of grand and petit mal fol- the second month of treatment. Increasing 


lowing treatment with DIAMOX.' the dosage led to further improvement. 


In a recent report, Golla and Hodge? credit A highly versatile drug, DIAMOX has also 


DIAMOX with an unusually beneficial effect proved singularly useful in other condi 


on resistant cases of petit mal. DIAMOX was tions, including cardiac edema, acute glau- 


administered daily to 78 patients whose coma, and edema associated with obesity 


attacks, poorly controlled by standard rem- premenstrual tension, toxemias and edema 


edies, ranged from one to 100 a day. The of pregnancy. DIAMOX is well tolerated 
day after initiating treatment 34 of the 78 orally and even when given in large dosage 
patients were free of seizures, 33 suffered serious side effects are rare 


no seizures during the first month, and the 


number of attacks was reduced to one or Supplied: Scored tablets of 250 mg. (Also 
two a month in the remaining patients 


in ampuls of 500 mg. for parenteral use. ) 
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a new and exceptionally 

well tolerated hydantoin 

for the control of 

grand mal seizures i 
(ETHOTOIN, ABBOTT) 

Side reactions in antiepileptic drug therapy have long had a 

limiting effect on seizure control. In PEGANONE, you have a 

drug that is unusually free from these limiting side effects, 

and yet potent enough for control of many seizures. 

PEGANONE has been studied for 2'!4 years in over 1200 

-ases, which included all types of epilepsy. Jn that time, no 

serious toxic reactions were reported, In control of grand mal 

seizures PEGANONE was found most effective—but it was 

also useful in controlling psychomotor seizures. And 

PEGANONE has proved to be compatible with all known 

anticonvulsant medications. 

The clinical trials uncovered a broad range of usefulness for : 

PEGANONE: 


1. In a new case of uncomplicated grand mal, PEGANONE 
used alone will often bring about good control with a 
minimum of side effects. 


2. If control is not as good as desired with other medications, 
PEGANONE will often improve it. 


3. If control is good but side reactions troublesome, the 
addition of PEGANONE permits a reduction of the dosage 
of other compounds, Thus, the use of PEGANONE will 
often bring about a reduction of side effects, while main 


taining or improving control. 


For a complete study on PEGANONE and the dosage 
specifications, we have new literature available on request. 
PEGANONE Tablets, grooved, in two strengths 250 and 500 


mg. Bottles of 100 and 1000. PEGANONE ) 
is now available through your pharmacy. Obbott 
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Dr. J. J. Kindred, Founder and Consultant 


In “Walter Mitty depression” when deeds are merely wistful dreams. . . 


Dexam yl a combination of dextro-amphetamine 
sulfate, S.K.F., and amobarbital) will often relieve the 
depression and help provide your patient with the stimulus 
he needs to face the wearisome sameness of daily living. 
Drayton! writes: ‘Not only does |‘Dexamyl’| exert a direct 
mood effect, so that the shadow of depression is lifted, 

but it also... can change a sense of depression to one of 


cheerfulness, assurance, optimism, energy and well-being.”’ 


Available as tablets, elixir, and Spansule* sustained release 


capsules. 


Smith, Kline & French Laboratories, Philadelphia 


Pennsylvania M.J. /0:949 Reg. Pat. Off 
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ming 


well suited for prolonged therapy 


for anxiety 


well tolerated, relatively nontoxic 

no blood dyscrasias, liver toxicity, Parkinson-like syndrome or nasal stuffiness 
chemically unrelated to phenothiazine compounds and rauwolfia derivatives 
orally effective within 30 minutes for a period of 6 hours 


anxiety and tension states and muscle spasm 
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dicarbamate— Patent 2,72 


Tranquilizer with muscle-relaxant action 
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ma ugar-coated tablets 


USUAL DOSAGE: One or two 400 mg. tableta tad 
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Meralgia Paresthetica 


HAROLD STEVENS, Ph.D., M.D., Washington, D. C. 


The symptoms of meralgia paresthetica 


are pain, numbness, itching, or other dyses 
thesias occurring in the distribution of the 


lateral femoral cutaneous nerve of the 


thigh, that is, over the anterolateral aspect 


of the thigh, usually in an elliptical patch 


and usually unilateral. In this area percep 


tion of pinprick and touch often is) di 


minished or lost Phere is) motor 


disturbance; the lateral femoral cutaneous 


nerve is entirely. sensory 


Many 


deseribing 


Ineorrect 


Other 


writers are 
this 


patently 


condition rare 


inconsistencies and contradictions in_ the 


literature are regularly found, particularly 


in regard to age of onset, predilection for 


one sex, course, prognosis, and treatment 


Phe literature on the etiology ot meralgia 


paresthetica is particularly obfuscating 


The multiplicity of ascribed causes, often 


asserted with strong conviction, further 


signalizes the need for accumulation and 


clarification of data on this common. atthe 
tion 


This 


correctly 


syndrome often is agnosed in 


and misconstrued le patient 


or ractitioner as representing i sinister 
| | 


clisease proces It noteworthy that 


tients with this dise may con 


phy 
publication [une 


Submitted for 


Professor of Neurology, George 
School of Medicine 

Read before the Section on Nervou 
tal Diseases at the 105th Annual Meeting 


Medical Association, Clicago 


University 


\merican 


1956 


specialties. [In addition to the general prac 


titioner, the with 


thetica 


patient meralgia 
first by the 
orthopedist, obstetrician, o1 


testifies to the 


pare 
may be internist, 


This 


diseases ar 


seen 
surgeon 


wide variety of 


conditions under which meralgia paresthe 


tica may appeal riedlander,! whose pa 


tients were exclusively military personnel, 


found meralgia paresthetica to be the com 
mononeuritis, but none of his 14 


had 


The group of 


monest 


been correctly diagnosed 
cases 


all examined by me in the 


CAaASCS 


reported here were 
framework of 
either the 


private me urologic al practice 


private office or at the (aroup Health Climie, 


Wash 
were profes ional 


a prepaid private medical plan in 


\ll patie ni 
typ 


ington, 1). ¢ 


or other white-« workers, or 


housewives 
Many articles on this (and other 
fail 


and thi 


logical entities ) to detine the 


sampling 


Situation may account tor some 


and contradictions in the 
Many of these 


of the ah parities 


literature of this syndrome 


patients were seen or referred for reason 


other than the presence of meralgia pares 


Viost cast 
specihye 


thetica were found 


imply by 


making inquiry regarding subje 


turbances over the thigh, o1 


making a careful sensory examination 
distribution of the 


Thus, the 


unearthed with 


the Zone ol lateral 


femoral cutaneous nerve rela 


] 


ively large number of cases 


this approach testifies to (1) the 


and (2) the 


frequency 
benignity of this disorder 


(other re ported obser itions deal « xclusively 


MI: SECTION ON 
5 
> 
— 
treated by le range of by 
] 
1 Mer 
ot the 
13 
/ 


A. M 


with patients whose symptoms are severe 


enough to motivate them to seek medical 


attention. This would tend to weight the 


literature in favor of the severer 


CASTS 


\ few of the patients seen for reasons 


other than meralgia paresthetica were un 
ire Of the patch of hypesthesia, or only 


after it was outlined could they reeall hay 
ing had subjective sensory experiences. Only 
l6 of the 42 


examination because of paresthe sia ( Table) 


patients came for medical 


Reason for Referral for Neurological Consultation 


Meralgia paresthetica 
Hell's palsy 
Cheek-up 

Headache 
Varkinsonism 
Multiple selerost 
Tremor (hysterical 

M yasthenia gravi 
Vrotruded lumbar disc 


yephagia 
Convulsive disorder 


\nothet that influences the statis 


tics of meralgia paresthetica is that few, if 


factor 


any, patients are admitted to a hospital with 
the 


tional practice of sampling clinical data from 


meralgia paresthetica. Thus, conven 


accumulated hospital records of this con 
would yield 
Only 


dition 
data 


few, and only biased, 


one case was classified under 


at George Washington Uni 
total of 100,000 ad 


missions in the last seven years 


this diagnosis 


versity Hospital in a 


Thus, this problem is almost exclusively 
one in minor neurology and perhaps for this 


reason has provoked meager interest, par 


ticularly among contemporary American 


and British neurologists. The older German 


literature is replete with clinical reports 


following Bernhardt’s*  two-and-one-half 


page article and Roth's brief monograph, 
publications which appeared independently 
in 1895, Roth had previously read a papet 
on this subject before the Physico Medical 
Moscow He 


and is responsible for the label 


Society in reported 14 cases 
“meralgia 
paresthetica,”” which means pain and pares 
known as 


thesia in the thigh. It is also 


558 


IRCHIVES OF 


VEUROLOGY AND PSYCHIATR) 


the Bernhardt-Roth 
had but 
description, including surgical treatment, 10 
Roth’s 


syndrome 


Actually, 


Hager given a precise briefer 


vears before Since monograph 


individual cases have been re 


many 


ported,? and sporadic reviews have ap 


Bloch Michel,!! 
10-page article, claimed that a 
this 


peared.  Lievre and 


1953, in a 


precise description of syndrome has 


not been published since the original ac 


counts of Roth and Bernhardt Llowever, 


several comprehensive treatments of — the 


subject can be found, including a particu 
larly thorough disquisition by Mendel ' in 
1933 and descriptions by Klimke ' (1929) 


(1933). A 


was published by Sabrazés and Cabannes ! 


and by Mennen ™ prior review 
n 1897, and another complete 
1900. The 


99-page monograph, summarizing the back 


article, in 


Paris by Brisard !® in last is a 
theories of 
with 42 


published by 


clinical as 

Anothet 
Musser and 
‘ in 1900, in which they collected 
S89 cases the literature and added 10 
Woltman !* re 
records of the Mayo Clinic in 
A briefer 
Schachter in 


Many individual case reports faith 


ground, causation, 


pects, et references 


review Was 


Sailer ! 
from 
of their own. Ecker and 
viewed the 
1938 and summarized these data. 
review 
1945 

fully 


was published by 


reiterate the essence of these prior, 


more complete articles. Some contribute 
new, but often contradictory, data with re 
spect to the incidence, treatment, and eti 
ology 

this 
syndrome has persisted throughout the 60 
that it kecker and 
Woltman ' said that their 150 cases repre 
sented 3 10,000 patients examined 


During the same period 5316 


Disagreement on the incidence of 


years has been known. 


out of 
at the Clinic 


cases of other forms of neuritis occurred 


These authors considered the syndrome un 


common. It was believed “not very com 


mon” by Musser and Sailer,’7 who stated 


that the symptoms are frequently so severe 


as to disable the patient and oblige him to 
seek medical advice. “Many on the watch 
for meralgia paresthetica never see a case.” 


It was considered “rare” by Chavany,?! 


Vol. 77, June, 1957 
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MERALGIA 


PARESTHETICA 


Viets,22 


of texts on neurology, it is called “uncom 


and Keichert.** In recent editions 


mon” by Walshe *! and also by Purves 
Stewart.*° 
Contrary opinion expressed by 


the 
Mendel,!* 


Brisard,“" who considered syndrome 


relatively frequent noting 32 


cases personally, and Krabbe and Eller 
man,""*7 15 cases, stated that it was not a 
rare disease. Lievre and Bloch-Michel," 


reporting 42 cases, and Schneck,?* reporting 


21 cases, believed it to be common, King ** 
called it relatively common; Miller,” fairly 
common, and Iriedlander! believed it was 


not uncommon but overlooked and misdiag 
Corlette,*! in 1944, stated 


disease is 


nosed 
The and it is 
probable that medical practitioners in general know 
very little about it. That 


common, as some have thought, but it is in most 


not often referred to 


is not because it is un 


cases not conspicuously assertive 

It is apparent from the 42 cases | have pet 

sonally encountered in a period of seven 

years that meralgia paresthetica is common 
Disagreement persists regarding the dis 

tribution of the syndrome between the sexes 

Most the 


number of Bernhardt,” 


writers emphasize that greatet 
sufferers are male 
had all 
In Roth’s * series there were 


amd 2 


in his initial report, middle aged 
male patients. 
12 men women. Schlesinger,*? in 
1900, had nearly four times as many men, 
and a similar proportion was observed by 
Mendel.!* A ratio of male to female of 3:1 
was found in the 150 cases from the Mayo 
Clinic, corresponding to the ratio found in 


Musser and Sailer’s !7 


series. Atkinson ** 
found 259 cases in the literature in 1938, 
of which 84 were of women. Schachter 
found twice as many male as female pa 
tients in his series. Brain ** believed that 


the disease usually affects middle aged men, 
and Goldstein * stated it was commoner in 
men, 

However, Fischer and Krieg *® found it 
In the 
reported here, the male-to-female ratio was 
1.6:1 

Mendel '* Musser 


preponderance of men with 


predominantly in females 42 cases 


and the 


affliction 


attribute 
this 


to typical feminine reticence. Some writers 


Steven 


attribute it to occupational factors.*’ Wil 
son ** states that men are on their feet 
more—-for example, in occupations as sol 
diers, sailors, waiters, etc. In contrast, 


Koth* blamed the sedentary way of life; he 


found the condition more frequent in fat 


men with hemorrhoids and varicosities 


Mack,” in 


in men with an obese, 


1946, also found it commonest 


protuberant abdomen 
\ long list of predominant male occupations 
has been found in association with meralgia 


paresthetica and blamed for its cause, in 


cluding those already mentioned and, in 


addition, those of blacksmiths, smelterers, 


domestic workers, tailors, shoemakers, 


le livery 
that 


makers, 
stated 


stokers, cabinet 


Roth, 


chanics, 


men, ete however, no 


laborer has ever been known to have it 


Physicians, for reasons not known or. not 


clearly stated, are frequently vietims. One 


of Bernhardt’s 


patients was a 51-year-old 


physician Of the 99 cases of Musser and 
Sailer’? 10 were physicians. Curschmann 
reported six cases. One of Rennie’s *! 


three cases was a physician, who had a bi 
lateral patch of hypesthesia and feared that 
he had 


SCTIOUS 


locomotor 


ataxia or some other 


cord disease One of three physi 
Neuhaus 


mentioned two cases in 


Clalis 


tabes 


reported by also feared 
Goldstein * 
physicians and Bonica “ one case of a phy 
sician out of three. Several physicians have 
re ported their own cas 


svilabic 


Own 


in vivid and poly 


language 


1895 as 


Sigmund 


case report was published in 


an instance of “Bernhardt's "47 


orlette 


syndrome 


add 


that he knows of five among his colleagues 


pare sthetica among 


reports hi 


own case and 


apparent frequency of meralgia 


hould 


sedentary 


physicians not 


be attributed ha tily either to a 


way of life or to professional panniculus 


It merely testifies to the « 


ssentially benign 
nature of this syndrome, notice being taken 
oftener by 


physicians the 


relatively 


because 
thei 
Two physicians are in 
cluded in this group; four others 
that the 


amined them 


only 


symptomatology exceeds 


lowered threshold: 


are known 


have disorder, but I have not ex 


— 
nee 
a 
— 


20 
21 


describes in 


as of onset is usually aftet 


Hager reported this condition in a 
year-old (soldstein * 


itl 


brothe 


girl 
his &-year-old 
10-year-old 


Kennie,*! a 19-year-old 


boy and in 


i* 


year-old 
Dopter records a 


patient, and girl 


whose had begun two or thre 
Koth 


between 36 and 55 


Viniptomes 


veal before own case appeared 


it the age of found the ages of 


” 


patients to bn ‘Tobias 


found the preponderance of cases between 
the fifth and the 
VMennen,'' 


decade In 


seventh decade of life, and 
between the third and the sixth 
the Mayo Clini pa 
yiiptoms first appeared between the 

20 and Schachter 7° 


the 


76% of 
tient 

ages oft recorded 
the 


12% cases in the 


when 


ave 


diagnosis was made in 


literature, as follows 


Age, 

Under 
0-40) 
41-60 
of 


Yr No 


5 


of Cases 


chneck ** questioned the generalization that 
meralgia paresthetica is a disease of middle 
his 21 patients from military life had 

age Of onset of 27.7 years 
$2 cases reported here, the age of 
the 10 69 


39.8 whol 


and 


group 


series 


ages of 
the 


Onset between 


with a tor 


mean of 


age is younger than for most 


again, it may retlect a different popula 
| 


tion (lag. 1) 


\ve 


distribution of 


ARCHIVES 


the 42 
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The average age was 34.0 years for th 
16 females and 43.3 for the males, 
standard the 


The 
the 


with a 
3.17 


error of 


error of mean of and 
2.62, respectively, 
the of 
slight statistical 
t=0.05 


sinee 


standard 


difference two groups showed 


significance at a level of 


raw data on are not 


Ages 
patients cannot date the time 


precise, 
many 
of onset. In such cases the age at the time 
taken ; this 
would tend to make the average age higher 
than it really is 


of examination was factor 


so 


The semeiology of meralgia paresthetica 
Is quite stereotyped, and the correct diag 
nosis can be safely inferred in most cases 
from the history alone. The patient de 
scribes a numb, burning, itching, or some 
The 
aspect, 
third of the 
the knee The 


area of dysesthesia may range from a spot 


times painful sensation over the thigh 
the 
the 


inches 


location is) over anterolateral 


being oftenest in lower 


thigh a few above 


the size of a half-dollar to an elliptic al pat h 


encompassing the area from a few inches 


below. the 


2 in 


inguinal ligament to about 1 or 
the knee 
bilateral 


above This patch may be 


unilateral or Of the 42 cases 


examined, 3 were bilateral 
The 


dysesthesia may have been present many 


symptoms were intermittent, and the 


years before neurological consultation was 


sought. It was usually no more than mod 


patients; 26 males and 16 females 
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MERALGIA PARESTHETICA 


rately reiterate, in 


and, to 


distressing, 
many the presence of meralgia paresthetica 
the 


secking neurological consultation 


was coincidental to prime reason for 


As ¢ xpected, in desc ribing the dy sesthesia, 
the patients were more or less articulate in 
communicating 


sensory) experiences, 


Common — adjectives “numbness,” 


were 
“hot,” 


Such descriptive accounts often were ac 


“burning,” “crawling,” “sensitive,” 


companied by a brief grimace, connoting a 


vague unpleasantness. In none of these 


patients were there the writhing, gasping, 


lip-biting demonstrations of agony, such as 
sees in facial 


one customarily neuralgia, 


glossopharyngeal neuralgia, causalgia, et 


Standing or walking made the distress 
worse in at least 11 patients 
Individual thresholds of pain and_ the 


presence of accompanying anxiety, of 
course, color the patient's response to the 
dysesthesia, but it appeared that the dis 
tress was not severe or disabling. Tollow 


up of these patients in retrospective 
discussions amply confirmed this impression 

| have observed a phenomenon that is 
Keven before 
the 


ing 
be ng 


characteristic of this disorder. 


the medical history is obtained, while 
patient’s name, address, 
the 


forward in the chair, flex the trunk slightly 


age, ete 
recorded, patient may be seen to. sit 
to give freer play to his shoulder, and gently 
massage the anterolateral aspect of the thigh 
just above the knee \t this point, the ex 
aminer may anticipate the patient and sum 
marily inform him what his symptoms are 
This deliberate 
display of clinical perspicacity may impress 


the 


and what his diagnosis is 


patient sufficiently with the doctor's 


of his disorder that 


the 


authoritative knowledg: 


he will be responsive to forthcoming 
assurance that meralgia paresthetica is be 
nign 


Many 


reported that they 


patients, on direct questioning, 


“found” themselves paw 


ing or rubbing the affected area in an 
automatic manner, much as one may com 
pulsively thrust the tongue into a dental 
cavity or defect. Many claimed that they 


obtained temporary relief from the pain or 


depilation reported 


paresthesia by this laying on of hands 


might account for the 


by some as evidence of trophic disturbance 
The 


veals 


neurological examination often re 


no objective zone of hypesthesia o1 
hypalgesia, even though the area of dyses 


one-tenth or 


of objec tive 
the 
In nearly 


thesia is extensive Zone 


SCNSOry loss may be less 
size of the patch of dysesthesia 
all cases in which objective Sensory defect 
was present, the zone of subjective disturb 


objective sensory changes does not preclude 


ance was much larger absence ot 


the diagnosis 
Aside 


neurological 


involvement, the 
As 


reflex abnor 


from the SenSOry 


examination is) negative 


noted, there are no motor or 


malities. Trophie disturbances, for example, 


loss of hair, shiny skin, ete., have been 


described by others, but | have not observed 
any 

A representative case 1s selected to typify 
the syndrome 


\ 17-year-old girl had been referred to the 
Group Health Clime for neurological consultation 
four years previously because of lapses of con 
\ diagnosis of convulsive disorder 
Wa upported by in abnormal electroencephalo 
gran She had been examined at regular inter 
vals from then on. During a periodic neuro 
logical examination, the patient reported that two 
months earher she had waked up with numbness 
and a pins-and-needles teeling over the antero 
lateral aspect of the left thigh lhis area felt 
warm to her toucl The neurological examination 
showed irked hyperalgesia im an elliptical zone 
over the lower left thigh (kig. 2). The rest of 
the neurological examination was negative \ sich 
from the itorementioned disorder the patient 
had beet iW ealt \ record of het le 
velopment 1 pl | examination had been 

llliptical “snow-shoe” pattern of hypal 
gesia; no alopecia or other trophic disturbance 


—=$ 
gh 
Stevens 56) 


A. M.A 


made since she was 8 years of age. Appendectomy 


was performed in 1953 
The meralgia paresthetica varied in intensity but 


far has persisted without causing any serious 


distress or discommodity 


case demonstrates that 


in youth, and also 


meralgia 
paresthetica can occur 
epitomizes the typical unprovoked, unex 
plained, spontaneous appearance of the syn 
drome in an essentially healthy person, The 
without 
No depilation 
or trophic disturbance occurred at any time 
(lig, 2) No 
and the 


pattern of sensory involvement 


motor defect is characteristic. 
treatment was necessary, 
referred to it 
ottice 
the 


patient rarely 


throughout the ensuing visits, which 


were made because of convulsive dis 


I 
‘| he 
typu al 


persistence of the paresthesia Is 

This case also demonstrates the discovery 
of meralgia paresthetica in a patient more 
or less through inadvertence, as was done 
in many instances in this series 


inphes an uncomplicated and isolated affec 


diagnosis of meralgia paresthetica 


tion of the lateral femoral cutaneous nerve 
The majority of cases of meralgia pares 


thetica conform to this specification and 


therefore constitute what may be called a 


primary, essential, or idiopathic meralgia 


paresthetica, But secondary meralgia pares 
thetica can occur, although rarely, due to 
affection of the nerve anywhere in its route 
l’rimary causes of meralgia paresthetica 
must be sought for in every case before the 
that it is a 


inference is made 


classical, 
prounary, or idiopathic meralgia paresthetica 
It would probably be safer semantic practice 
to restrict the term “meralgia paresthetica” 
to the primary neuropathy and to use the 
“lateral 
the 


Some of the differences of opinion 


term femoral 


cutaneous neuro 


pathy” for symptomatic, or secondary, 
CASCS 
as to the causation of meralgia paresthetica 
stem from the failure to distinguish the two 
etiological types 


I.ven though the sensory pattern is stereo 


typed and the diagnosis simple, the patient 


requires a complete neurological examina 


tion. in 


cases, additional, 
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and often elaborate, medical studies, includ 
ing pelvic and rectal examinations, may be 
(1) 


a history of pelvic or abdominal 
(2 


necessary. This is true especially if 
there is 
other 
(3) 


objective or subjective sensory disturbance 


disease, ) there are neurological 


signs and symptoms, or the area of 


extends beyond the well-defined limits of 
distribution of the lateral femoral cutaneous 
nerve. This last condition is particularly 
important; such a finding should create a 
strong suspicion that the patient does not 
classical meralgia An 


have paresthetica. 


example follows 


3 


Clinic, 


year-old Health 
itching 
thigh 


area to ob 


secretary, seen at Group 
and 


left 


developed numbness, burning, 


over the anterolateral 


She 


aspect ol the 


often rubbed and seratched this 


tam temporary rehef 
Neurological 


over the 
left, the 


examination revealed hypalgesia 


anterolateral aspect of the thigh on the 


zone of objective and sensory disturb 


ance extending several inches below the knee 


(Fig. 3) The left quadriceps reflex was more 


exaggerated An uneasy diagnosis of meralgia 


paresthetica was entertained, but further studies, 


including spinal fluid examination, roentgenography 


of the spine, pelvic examination, and repeat neuro 


logical examination, were arranged. Siens and 


symptoms remained static for several months 


before a typical pattern of multiple sclerosis 


evolved, including anisocoria, 


field defects, 


« sophoria, nystag 


mus, visual paresthesias of the face, 


dysgeusia, anosmia, absence of abdominal reflexes, 


| ig. 3 Zone ot hypalge sia over anterolateral as 
pect of thigh, but exceeding area of distribution of 
lateral temoral cutaneous 
tiple sclerosis 


nerve. Diagnosis: mul 
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bilateral ankle clonus, et After several months 


other evanescent signs were manifest, which over 
one and a half years eventuall, hecarme Stati 
and minimal 
\ diagnosis of meralgia maresthetica 
lag meralgia 
would have been in error in this case. It 
was suspect because the extent of the sen 
sory disturbance exceeded the well-defined 


suppl | by the lateral femoral cutane 


ous nerve. If follow-up neurological exam 


ination had not been made, the correct diag 


nosis would have been missed 
As stated, 


cal findings do not 


when the history or neurologi 
conform to the classical 
the 


extends beyond the lateral 


pattern, notably, 


sensory involvement 


femoral cutane 


ous distribution, the practitioner is justified 


i pursuing a vigorous diagnostic program, 


including pelvic rectal examination, 


gastromtestinal x-ray studies, and spinal 
fluid examination The last is needed to 
rule out tabes or cord neoplasm 


Incomplete neurological examinations 


may be another source of confusion and 


disagreement. Rosenheck’ 


uneritical report 


of osteoarthritis of the spine as a cause ot 
meralgia pare sthetica 


sibility \nother 


suggest uch a pos 


author reports a case of 


meralgia paresthetica associated with — the 
decreased quadriceps reflex and with atro 
phy of the thigh muscle.7"" Some of the 
case reports in the older literature suggest 


failure to distinguish meralgia paresthetica 


trom protruded lumbar disc he latter 
svndrome is, of course, much better unde 
stood and recognized today. X-ray exam 
nation of the lumbosacral ertebrac 


aml metastatic lesions, tu 


berculosi other bone le 


hould by mac suUspiciou CASCS 


M velography may be required Phe follow 
ing case is probably an instance of second 
ary meralgia paresthetica which ipparently 
Was a mere segment of progressing lumbo 
sacral disease 

\ 30-year-old man had had intermittent pain 
in the back and leg which made walking and 
lriving his car increasingly difficult. On diagnosi 
of arthritis, cortisone was administered. One vear 
later he complainer of tenderness over the right 


big, 4 \rea of sensory defect in patient with 
reticulum-cell 
iliac rest feria W ispected Neurological 
consultation wa 

In addition prite ot thesia over the 
anterior lateral pect « the thigh on the right 
(hy +) weakne both le ind Inlateral 
inkle amd patellar miu ere tound There w 
tenderne to leht percu hon VOT the lumbeo 
icral region of the spine, and pain in the lumbar 
rea uld be cheved | flexn the patient 
knee 

\ f intraspinal 1 elther granu 
loma or neopla mace Further studies at 
etera \dmuinistration Mount \lto Ho pital 
established the latter | oy howed reti ulum-cell 


Phe following quite unusual case is prob 


ibly best classified as secondary, rather than 
is primary or essential, meralgia pares 
thetica 

Che patient ho vas only 10 years old. He 
had had sudden onset of pam in the right thigh 
ind right buttock when he attempted to straddle 
his bi le The pam prevented thi amd he 
limped home, getting temporary respite from the 
pain | ‘ the i Phe pan ided 
both in the buttock nd the thigh, but nunmbone 
de eloped over the witerolateral a pect ol the 
thigl \ neurological examination was done two 
days later at Group Health Clinic, where a typical 
oval zone of paresthesia, about 10° tine as ©» 


tensive a the 


was described lhe patient stated ‘It feels like 


dentist has 


after the 


your tace injected Novo 


’ 
q 
OS 
~ 
~ 
= 
particularly tor mu lise, a 
Paget’s discas, 
prox 
{ 
— 
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Zone ot objective 
hatched area) m 
present in 


sensory deficit 
10-year-old boy L)yses 


lar wer Zin 


no reflex or motor abnormality, 


turbance, and no tenderness over the 


inguinal leament There was ten 


ght percussion over the first lumbar 
) 
right 


well 


the concomitant pam mm the 


as inferred that the posterior, as 
lateral 


impli ited at of 


intermr branch of the femoral 
near the 


raciculitis No 


but incipient herpes was 


cutaneou nerve was 


root, associated with 


probably 


kin lesion was present, 


su pected Phe eruption appeared five days later 


It is apparent from this study that me 


ralgia paresthetica is 


cal disordes It 


unrelated to the neurological complaint that 


a COMMOL The urologi 


may occur by chance and 


motivated the patient to seck medical ex 


anination 


One may deduce also meralgia 


paresthetica can oceur together with another 
neurological disorder but is only infrequent 
ly due to if 


l’rotruded lumbar dise was the most fre 


disorder with 


thetica ] 


quent coexisting meralgia 


This might reflect the high 


relative incidence of protruded lumbar dis¢ 


2. Protruded lumbar dise may be a cause 


of meralgia paresthetica 3. The two may 


vot 
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have a common genesis. The higher pro 


portion of men in this and in other series 


would weight the data, since protruded dis« 


But, again, the 


also occurs oftener in men. gi 
relatively high incidence in the male permits 
no inference regarding cause and effect 
Trauma could be the common denominator, 
but its prec ise mode of causation is obscure. 
In two patients there is clear history sug 
gesting trauma. 


One wa ician who at the age of 27 


kre ed in the 


was 


a phy 
thigh by an opponent while 
basketball 


at once and persisted over the next 12 year The 


jumping 


for a Pain and paresthesias appeared 


disorder was never disabling, nor was it influence: 


by the 


lumbar dise, or by 


| 
protruded 


ubsequent development of a 
which was su 


he he 


extended to the 


diverticulitis, 


fessfully treated by surgery wore a 


support) which 
the meralgia paresthetica was intensified and 
helt was discarded 


Another physician, age 42, ex 


protruded lumbar disc, was 


imined 
found to have 
earlier 


subway 


paresthetica that had begun 18 ears 


as hanging onto a strap in a crowded 


car, holding a bag of groceries 
when a sudden stop caused him to 


strap, rotating his trunk sharply 
felt, as thoug!l 

thigh The meralg 
troublesome 


lumbar 


bret di 


burning pain was 


heen spilled over the 


thetica has persisted, never 


influenced by the protruded 


has caused intermittent, 


possible, ot course, that the apparent 


these two cases could have precipitated 


meralgia paresthetica im alread usceptible 


lateral cutaneous nerve 


In neither instance did the meralgia pares 
thetica back 


use of a support 
employed in 


follow the 


or other device customarily 


the treatment of protruded lumbar disc, as 


suggested by Ecker, 


who found that 22 
of his 150 patients had sciatica or other pain 
in the hip or back. A dozen of his patients 


who suffered from low-back or sciatic pain 
also had meralgia paresthetica, the onset of 
use of adhesive 


belt He 


with 


which occurred after the 


strapping or of a sacroilia con 


cludes that in association sciatica, as 


elsewhere, meralgia paresthetica is caused 
by pressure oF tension on the lateral femoral 


culancous nerve 
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MERALGIA 


PARESTHETIK 
In only two of the nine patients with 
this 


series could this mechanism be suspected 


coexisting protruded lumbar dise in 


Etiology 


The confused, chaotic, and contradictory 
literature on the etiology of meralgia pares 
thetica affords many egregious examples of 
non sequitur, recondite inferences, and un 


analysis. No 


causation is currently universally accepted 


critical unitary theory of 


In the 60 years that meralgia paresthetica 
has been recognized as an entity, an impres 
factors has 


sive list of alleged etiological 


accumulated, many bizarre and implausible, 


ested in the 


including some sugg more recent 
literature, As in other ill-understood syn 
dromes, this implies that the cause in most 


cases is unknown 
Wartenberg 


nothing definite can be 


expressed the opinion that 
said at present about 
the etiology of this puzzling disease. He 


suggested that an obscure metabolic disturb 


ance or, more likely, a toxi-intectious proc 
ess might be responsible 

It is best t ssume that we are dealing here 
with a specific or nonspecific reaction t neuro 
tropic virus of exceeding] low virulence with 
exclusive affinity for the ensory nerves Such a 


Virus infection may 


involve the peripher ] nervous 


system as it occur in the form of 


peripheral 
encephalitis epidemica and 


Huddleson 


in addition to peripheral neuropathy, me 


polhlomyeliti 

eXPTresse the behef that, 
ralgia paresthetica could result from a lesion 
of the dorsal root or its ganglion, or within 
the dorsal horn. He gave syringomyelia as 


an imple 


Over 80 alleged causes were culled from 
the literature. Many causes are picturesque 
but have little else to commend them. Some 


deserve further comment, particularly those 


observations that mechanical forces 


suggest 


affecting — the lateral femoral cutaneous 


nerve at or near the inguinal ligament or 


Phese 


in the literature 


iliac crest appear most frequently 


Miller 


foot 


Pal.™ Fischer and Krieg,*® and 


emphasize the role of imbalance of 


mechamics as 


responsible for meralgia pares 


thetica Presumably, the  faseia lata 1s 
is made tense, and the nerve, 


Musset 


Sailer 27 and Stookey ™ disputed this theory 


stretched o1 


as it emerges, is compressed and 


Stookev traced the nerve in the fascial canal 


of the fascia lata and found the nerve was 
not compressed by movements of the leg in 
extension or in flexion. He also concluded 
that the nerve ts adequately pr tected by 
the arcuate arrangement of the fascial fibers 
and that the 


emergence where the nerve branches passed 


ame was true at the pomts of 
through the fascia lata 

Stookey believed he found a more accept 
able explanation in the marked angulation 
of the nerve as it emerges from the pelvis 
to the 


He found that the nerve at this point forms 


medial anterior superior iliac spine 
an abrupt angle, which ts considerably in 
creased by extension and lessened by flexion 
of the thigh. EH 
might account for susceptibility to meralgia 


of the 


found other variations that 
paresthetica, including passage nerve 
ilium immediately lat 
Other 


the crest of the 


over 


eral to the anterior superior spine 


found in the area of the 
muscle that the 


mechanism of meralgia paresthetica was re 


were 


variations 


sartorius concluded 


peated movements of a sharply angulated 


nerve as it leaves the pelvis, with continued 


trauma to the nerve in the movements ot 


the thigh, especially in standing and walk 


ing. He believed that this mechanism was 
identical with that causing other neuritis 
for example, late ulnar palsy, palsies due 


to cervic al rib ete 


Others have emphasized this mechanical 


type of attrition on the lateral femoral cu 
taneous nerve as responsible for meralgia 
Mack gave a vivid 
deseription of this phenomenon While 
transplanting the lateral femoral cutaneou 
nerve m a prepared osteopla tic slot in the 
crest of the ilum, as deseribed by 
in 1941, he observed that the nerve was 


considerably thinned at the point of cross 
ing the brim of the pelvis, which was also 


its point of emergence from the inguinal 


ligament. Coughing and straining produced 
hutter-like inguinal 


an almost action of the 


565 


‘\ 
feven | 


1M 


ligament on the nerve at this point, and 


allegedly caused the thinning of the nerve 


He sectioned part of the inguinal ligament 
Many of the proposed 
difficult 


anatomy and function of the 


etiological hy 


potheses are with the 


to correlate 
lateral femoral 
that 


unrelated, 


cutaneous nerve It is quite possible 


the patient, ill of some other, 


and perhaps disabling, disorder, is inclined 


to reflect more on his soma and thus dis 


cover a subliminal 


previously sensory 


perience. Or, through the course of routine 
medical examination, a patch ol hypesthesia 
position im bed 


These 
particularly 


I revealed, or the prone 


may have triggered this neuropathy 


por sible 


explanations would be 
likely in the disabling infections or in cases 


in which postoperative convalescence is 


prolonged for example, several cases of 


have been 


2,11,50,60 


meralgia paresthetica reported 


in typhus patients 


The instance of meralgia paresthetica 


iscribed to 


Trichinella is of a different 


order, and probably is not 


\ thick, 


representative 


abnormally fibrous band 


plac 


due to multiple cysts of Trichinella spiralis, 


compres ed thin 


lateral 


femoral cutaneous nerve just below the 


segment of a 
ihac 
pine in one Case ot 


\nother 


eral 


re ported by ( ohen 


curious involvement of the lat 


femoral cutaneous nerve in its periph 


eral course was deseribed by Kelly in 1944 ® 


in a 25-year-old soldier whose meralgia 


paresthetica was due to multiple nodular 


lipomata. Herpes zoster, according to Mil 


le 


and serum sickness “ are other lesions 


that may produce a secondary 


typ of mie 
ralgia paresthetica 
Heredity has blamed for 


been some 


Men 


del * compared the familial incidence of this 


tances and 


of meralgia paresthetica, 
disease to that of facial paralysis He re 
ported the case of a patient and the patient's 
father whom he treated for meralgia pares 
thetica. Nicke ™ 1s credited with being the 
first to deseribe the hereditary predisposi 
(thers 


tion in meralgia paresthetica have 


whose cases 


instances,'? Goldstein 
alluded to. 


Relevant to this question isa personal com 


including 


have alre acy bye en 
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munication from Sigmund Freud to Mendel: 
The 


about myself 


which I described 


time ago has disappeared over 


Bernhardt disturbance 


the years without my trying to apply therapeutic 


interesting that one of my 
sons, at age 3 or 40, 


measures It may be 


complained of the same 


minor condition, which his physician in Berlin 


suspected was a spinal disease." 
l'reud offered no further dynamic explana 
and made no reference to his 


tion prior 


report, in which emotional factors were 


represented as a causative force. 


Anatomy of the Lateral Femoral 
Cutaneous Nerve of the Thigh 

The 

the lateral 


precise mechanism of “neuritis” of 


femoral cutaneous nerve is gen 
erally accepted to be direct tension, com 
This 


explanation was questioned by Kelly,® 


orthodox 


pression, or pressure, 


who 
presented arguments in favor of reflex effect 


of abnormal impulses which originate in 


the local nerve lesion following trauma and 


spread antidromically throughout the dis 


tribution of the nerve 


To determine what, if any, variations in 


the structure or organ relationships of the 


lateral femoral cutaneous nerve could be 


responsible for a subject’s vulnerability to 


meralgia paresthetica, first-year medical 


school cadaver material was utilized Phe 
course of the nerve was dissected and draw 
ings made and reviewed with Prof. Othmar 


Chis 


anatomical study was conducted over a pe 


Solnitsky, of Georgetown University 


riod of two years, 24 cadavers being utilized 
in 1954 and 23 in 1955 

The suspicion that some anatomical vari 
ation in the lateral femoral cutaneous nerve 


might cause susceptibility has been ex 


pressed before 


Sailer 


According to Musser and 
(1900), Brewer was the 
gest, ina 


that the 


first to sug 
verbal communication to lreud, 
anatomical relations of the nerve to 
the surrounding structures “might have 
something to do with meralgia paresthetica, 
account of the 


particularly on superficial 


situation of the nerve and its exposure to 
injury.” 
Actually, this theory 


Hager * in 1885, and by 


Was proposed by 


Osler in 1897,% 


lune, 195; 


A 
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Roth contended that only in those persons 


in whom the nerve followed an abnormal 


course could meralgia paresthetica be pro 


duced. Tobias * and Stookey ** have com 


mented further on this possibility 

Anatomical texts and neurological trea 
tises are uniform in their description of the 
the lateral 


It arises from the second and third 


course of femoral cutaneous 
nerve 
lumbar 


tributed 


Infrequently fibers are con 
first root.““" The 


roots 
from the lumbar 
fibers pass through and emerge from the 
lateral aspect of the psoas mus¢ le, and then 
pass obliquely across the iliac muscle, main 
The 


runs beneath the cecum, appendix, 


taining retroperitoneal position 
nerve 
and ascending colon, on the right side, be 
fore the inferior 


penetrating part of the 


inguinal ligament. A corresponding oblique 
course is pursued on the left side, where 
it lies beneath the sigmoid colon. It crosses 
the pelvic brim about 2.5 cm. medial to the 
anterior superior iliac spine. After passing 
through the inguinal ligament, it lies in 
apposition to the sartorius muscle, and 2 to 
+ in. inferiorly it divides to supply the skin 
on the thigh, extending from the greater 
trochanter, above, to the knee, below. 

In this study, attention was directed to 
(2) 


(3) 
the passage through the inguinal ligament ; 


five particular zones: (1) the root area ; 


the intra-abdominal and pelvic course ; 


(4) the passage over the sartorius muscle, 
and (5) the course in the lower thigh 

A number of observed 
There 


the position in 


Variations were 


Was considerable INCONSISTENCY in 


Most 


under the 


the muscle 


psoas 


authorities say the nerve passes 


psoas muscle, but in many cases the nerve 
came through the belly of the muscle. It 
is conceivable that myositis or strain could 
this but this is 


compress the nerve at site, 


speculative. Gordon attributed exacerba 
tion of symptoms on standing to compres 
sion by the psoas muscle 


that 


In the pelvis the 


course was usually described the 


cadavers the 
om 


penetrating the inguinal ligament 


textbooks, but in. five nerve 


bifurcated in the pelvis, 1 to prior to 
This vari 


ation has not been mentioned in the litera 


not necessarily 
that the 
eptibl 


this 


ture but in itself does 


constitute evidence patient was 


more or less 
the 


through the inguinal ligament in two sepa 


to neuropathy. 


Since nerve in variation passes 


rate 
that 


is suggested 
this 


branches, the possibility 


when surgery is done on nerve, 


only the more lateral branch might be ex 
two branches are 


posed, since these sepa 


rated by 4 to 6 em, at the level of Poupart’s 
ligament (lig. 6) 


Most of the 


area of the 


variations were found in the 


inguinal ligament. Variations 


consisted of deviations from. the typical 
position, which is about 1 in. below the 
anterior superior iliac spine. Some nerves 
were as much as 2 in. below; others were 
nearer. Some passed above the inguinal 
ligament; others ran beneath it. None of the 
specimens contained nerves that passed 
over the crest of the thum lateral to the 
anterior superior iliac spine, as mentioned 


by Corlette.! 


A large number of variations were ob 
served where the nerve is in proximity to 
the sartorius muscle origin. At this. site 


the nerve 
the 


nerve 


there may be repeated branching ; 

under, over, of 
muscle At this 
encased in thick 
fifth 


may Pass 


through 


surtorius point the 


is usually fascia 


In the zone, branching into a pos 


terior and an anterior branch occurs at this 


point usually, but this branching may occur 


immediately after passing through or 2 to 


big Anatomical relationship ol lateral fe 
moral cutaneous nerve. Courtesy of Dr. O. Sol 
mitsky 
- 
‘ 
10 ime 
iZ 
Lar cufameous & 
| 
wate 


| 
| 
= 
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4 in 


terior 


below the inguinal ligament 


after 


A pos 
the thick 
fascia, runs laterally and posteriorly to sup 
ply the About 
1 in. below the inguinal ligament, the an 


terior branch pierces the deep fascia and 


branch, penetrating 


kin over the gluteal region. 


descends as far down as the external surface 


of the patella, with multiple branching to 


supply the skin in this area (Tig. 6) 


Comment 


As a 


and clinical study, one receives these im 


result of this combined anatomical 


pre ssions 

1. There is a preponderance of cases of 
meralgia paresthetica with no plausible ex 
planation as to causation 

2. Radicular involvement seems unlikely 
as a cause of isolated lateral femoral cutane 
ous neuropathy, since one should find sub 


jective or objective evidence of implication 


of the other nerves stemming from the 
second and third lumbar segments. Cases 
of meralgia paresthetica have been attrib 


uted, however, to spondylitis deformans and 


protruded lumbar dis¢ 


3. Injury or disease ts likely to occur 
much more frequently beyond than within 
the spinal root area Two sites of nerve 


damage seem likely 
The 


the inguinal ligament at or 


(a) the nerves through 
the 


a likely, though, again, 


passage of 
neal ihac 
crest seems to be 
not a proved, site of compression or dam 
age The 


ol direct 


literature offers instances 


For 


example, one of Bernhardt’s patients devel 


many 


compression 1p this area 
oped meralgia paresthetica after carrying a 
sword strapped to his. sic a tight corset 
immediately caused the syndrome according 


to Lievre and Bloch-Michel.!! 


belts have been implicated by 


Trusses and 

many au 
thor 17.40 no 
(bh) 


abdomen seems likely to render the lateral 


The long, “exposed” course in the 


femoral cutaneous nerve susceptible to 


compression, irritation, or destruction, no 


tably by neoplasm or infection, especially by 


the commoner intra-abdominal or pelvi 
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disorders. More scrutiny of this syndrome 


by non-neurological specialists might be 


enlightening. The literature on this aspect 
is not substantial but provides enough in 
ferential evidence to encourage interest. The 
reward might be a practical sign of intra 
abdominal disease. This idea is not new and 
has been reiterated by many writers. How 
ever, Obarrio and Guilhe,™ in 1949, made 
the categorical claim, “We have the honor 
to be the first to have found the cause of 
‘essential’ neuritis of the femoral cutaneous 
nerve; that cause is enteroptosis.” In a 


1946," 


ported six cases with spastic colitis, ptosis 


prior communication in they re 
and 
Mendel,'* in 1933, in 


summarizing and analyzing the possible eti 


of the transverse colon, visceroptosis, 


pendulous abdomen. 


ology, stated: “The pressure may also origi 
nate from the intestine, the gravid uterus, 
Atten 
Musser 


Sailer '* to the potential involvement of the 


and intra-abdominal inflammations.” 


tion was also directed by and 


lateral femoral cutaneous nerve in_ its 


abdominal — course. Specific — instances 
were recorded by Warda,’* whose patient 
developed meralgia paresthetica after 


an ice bag had been applied to the right 


lower quadrant because of appendicitis ; 
three cases occurred after appendectomy, 
according to Sittig ™; another patient with 
appendicitis is reported by Schneck ** and 
Schewket.74 Corlette *! added another case, 
and another of his patients developed me 
ralgia paresthetica after 
Brisard ' added a 


fibroid 


a choleey stec tomy 


case due to uterine 


A rapid abdominal enlargement due 


to cirrhosis and ascites was associated with 


meralgia paresthetica |; a left-sided ureteral 


calculus was associated with left meralgia 


paresthetica the latter promptly and 


completely subsided with the passage of the 


stone. Two cases of aneurysm of the ab 


dominal aorta with meralgia paresthetica 


were found by de Castro,’ who believes 


this former condition should always be con 


sidered as a possible cause of meralgia 


paresthetica. Lapinsky insisted that me 


ralgia paresthetica is not an independent 
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disease but is always a secondary projection 
of an irritative phenomenon, emanating 


from the abdomen or pelvis 


he occasional association of abdominal 
surgery and meralgia paresthetica suggests 
that direct trauma to the nerve during trac 
tion or manipulation may also be a causative 
factor, rather than the preexisting disease 
process that originally necessitated the sur 
gery. An analogous event has been ob 
served **7* with postoperative or postpartum 
evidence of damage to the femoral nerve 
Maintaining a fixed position on the operat 
ing table or in the bed after surgery may 
play a part kecker and Woltman ! collected 
10 cases, 8 of which had no meralgia pares 


thetica until after surgery. The operations 


included a nephrectomy, In tWo Cases; ap 
pendectomy, in two cases; exploration for 
a duodenal uleer, in 2 cases; a hernior 


rhaphy for diaphragmatic hernia; a chol 


ecystectomy - hyperectomy, and radical 


mastectomy. It is difficult to explain direct 


nerve damage the last operation 


Bonica * described an unusual chain of cit 


cumstances in the case of a physician with 
meralgia paresthetica due to diverticulitis 

Of special interest, in regard to intra 
abdominal alterations o1 disease, is preg 
nancy as an alleged cause of meralgia 
paresthetica \gain, an invalid claim of 
priority ™’ is made in an article in which 
only two references are quoted, “Accounts 
of this condition during pregnancy has not, 
in the past, been pointed out.” Bernhardt, 
whose original article included case histories 
only of men, stated, however, that he did 
not doubt that it occurred in women. Sub 
sequently he described a patient het 
Others ob 


served and commented on. the correspond 


seventh month of pregnancy 


ence of meralgia pare sthetica and pregnancy, 
including T’rice,** Thebaut," 
Rutherford,* and Viets.2* Musser and 
Sailer reported on six patients during preg 
nancy. Ecker and Woltman'’® stated that 
the pregnancy is occasionally associated with 
meralgia pare sthetica but probably exerts 


its effect by tension on the abdominal fascia 


Steven 


hig. 7.-Area of hypesthesia precipitated by 
pregnancy, made worse by standing or walking 


rather than by direct pressure on the nerve 
in the abdomen Lee, in 1936, deseribed 
a 22-year-old patient in whom an abortion 
had to be done because of severe pain due to 
meralgia paresthetica. Her third pregnaney 
was similarly terminated because of are 


currence of such pain 


Meralgia paresthetica began during preg 
naney in four of my cases, one at the sixth 


month of an ectopic gestation, A 26-year 
old patient was well until the fifth month of 
pregnancy, when pain suddenly appeared 


“just like boiling or very cold water wa 


poured over my thigh.” Numbness also 


was present at time \nother patient, age 
34, was referred for m urological consulta 
tion because of protruded lumbar In 


the course of the meralgia 


paresthetica was found on the right ile 
History disclosed that) mild 
mbne 


itching and 
associated with hypersensitivity 
to touch, appeared during the 


of pregnancy Phe 


third month 


sensory disturbance re 


ceded, but a relapse occurred during an 


ensuing pregnancy 
In two of the four pregnant patients the 
pare sthesia WAS exacerbate d by tanding ol 


walking (Fig. 7) 


Pathology 


The presence ot anatomical of pathologi 


cal alterations of the 


nerve 


uncertain 


a 

a 

— 
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Only rarely have gross alterations been 


observed at operation or at autopsy some 


The 
Nawratzki 


have already been cited first recorded 


observation by was a post 
mortem examination of an 81-year-old man 


had had 
spindle-shaped swelling of 


paresthetica a 
the 


found adjacent to the anterior superior iliac 


who meralgia 


nerve Was 


spines, and microscopic changes consisting 
of perineuritis and interstitial neuritis were 


Warda 


” also found local enlargement by 


confined to this area and 


stooke 


examination. In contrast, an area of 


ZTOS 


local thinning. was found, as noted, by 


others. Iextensive degeneration was found 
Durarte.” 


and 


mn the excised segment by 
Bramwell the 


microscopically normal 


found nerve grossly 


In King’s ** four female patients the 


nerves examined at operation were normal 


In one aleoholic man, microscopic exam 


ination showed degeneration with shrinkage 
Where it 


interstitial 


fibers 
low al 


eyvlinders 


separation of nerve 
lata, 
Axis 


identified, and the nerve fibers were 


and 
pierced the fascia 


edema was present could 
not be 


reduced to nucleated neurilemma. cells 


Treatment 


Treatment is as varied, and often as 


unscientific, as many of the alleged causes 
In many instances the recommended therapy 
reflects the author's 

the 


mendations can be separated into surgical 


particular etiological 


bia In general, therapeutic recom 
Many have accepted the 
Brain “The 
operation.” Others 


ket 


patients no 


and nonsurgical 


dictum enunciated by dis 


order usually requires 


moderate position and 
that 


s required, but add that resection 


take a more 


Woltman 


treatment 


state for most 


of the nerve is now the standard operation 
for intractable cases. 


Pherapeutic orientation can be further 


classified as follows 


1. Conservative, that is, a complete 


laissez-faire management, aside from re 


moving possible offending garments, trusses, 


belts, braces, ete, 
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2. Medical 


(a) Oral or parenteral drugs, for ex 
ample, thiamine, antihistaminics have been 
used, 

(b) Injection of the nerve with cocaine, 
alcohol, or antipyrine has been suggested. 
Reichert 74 observed that the symptoms of 
meralgia paresthetica were similar to those 
of causalgia, which is due to irritation of the 
fibers. used 


sympathetic Consequently, he 


alcohol and procaine to obtain a sympa 


thetic block by 


the lumbar sympathetic chain. 


paravertebral injection of 
His results 
were not 
3. Physical 

Massage, electricity, and heat, including 
the 


recomime nded 


WmMpressive, 


flannel, have been 


Hot sulfur baths, followed 


wrapping limb in 
by use of ultraviolet light, support to the 
abdomen, and other physical measures, have 
been employed 

4. Surgical 

Prior reference has been made to surgical 
measures. King *" recommended conserva 
tive treatment unless the objective sensory 
findings are present and persist. In_ five 
patients the lateral femoral cutaneous nerve 
was sectioned in the upper thigh as it 
pierced the fascia lata to become superficial 
He stated that this operation is the simplest 
and most satisfactory way in which to treat 
meralgia paresthetica which has proved re 
the 


Iecker and Woltman series, when the symp 


sistant to conservative treatment. In 
toms demanded active treatment, resection 
of the nerve or neurolysis was advised. In 
contrast to King’s operation, the procedure 
is performed at the site recommended by 
Stookey, rather than at a lower point. 

As noted previously, Stookey sections the 
nerve at the exit of the pelvis but without 
excision. The nerve ends are left in align 
ment to encourage spontaneous regeneration 
and subsequent nerve legthening. 

Still another procedure “is designed to 
obviate the pincer-like action on the nerve 
at the outer end of Poupart’s ligament, by 
of 


made a 


dividing one or the other of the ‘blades 


the pincers” (Learmonth™), He 
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incision below each anterior 
Both found to be 
thickened, reddened, and indented by the 
The 


upper pillar was divided on both sides, and 


small superior 


iliac spine. nerves wert 


upper pillars of Poupart’s ligament 


the deep fascia of the thigh also was split 


up The nerves were mobilized but not 


tioned 


variation this operation 


Che 


located in the fibrous canal immediately be 


Was per 


formed by Lee nerve was 


low the inguinal ligament and found to be 


of the 
portion of the 


one-third the 
\ small 


the internal abdominal oblique muscle was 


SIZE nerve in the thigh 


fibrous origin of 


sectioned, and the entire circumference of 


the nerve was freed. Several days later the 


relieved but returned after two 
one-half 
that a 


supplant — the 


pain Was 


and months. Lee 


eXpresst dsthe 


modified neurolysis 


hope 


Opn ration 


might generally accepted 
1941 


a modification, which 


method resection Subsequently, 
Lee le scribed such 
attempts not only to relieve the patient of 
his pain but also to restore normal s nsation 
n the involved area. Pressure and tension, 
the alleged causes of meralgia paresthetica, 
are relieved by relocating the nerve in the 


slot prepared in the ilium 

Surgery 1s not always successful. In 
lulton’s biography of Harvey Cushing a 
vivid account is given of an “embarrassing” 
incident in connection with surgery for 
1900, 
astrophysicist 


“His 


though the 


meralgia paresthetica. Cushing, in 
famous 


this 


operated on the 


Simon Newcomb for condition 
operation went well enough 
old gentleman was somewhat abdominous 
He insisted on propping himself up on his 
elbows every now and then to see what we 
were doing, but unfortunately his centre of 
gravity intervened.” The patient kept up a 
running conversation during the procedure 
elated relief 


Since Cushing refused to accept a 


and the 


ot pain 
fee, the 


was immediate 


patient, bursting with gratitude, 
naively called a press conference asking the 
wonderful news of 


did 


reporters to print the 


his cure. This they promptly with 


pictures, in a vivid and garish manner. “It 


was long before we lived it down.” The 


pain recurred, and Finney reoperated, with 
out 


SUCCESS 


Ikven when pain is relieved, the conse 


quent numbness may be just 


the original dysesthesia, The 


as annoying as 
$2 Cases re 
ported here were not subjected to surgery in 


any instance. Live few more distressed 


patients were advised 


against it All pa 
after reassurance. 


with the dysesthesia 


tients, preferred to live 


No drug 


tated, the physician 


were neces 


sary \s performs an 


important, and usually lasting, therapeutic 


step when, after a careful examination he 


categorically states the benign nature of the 


affliction No patient has 


returned because 


of anxiety or distress 


over the dyse sthesias 


To determine whether they went elsewhere 


for more definitive treatment, 10 (sroup 


Health patients wer sampled. Since these 


patients are free to seek consultation with 


out further charge 


All are 


cost Was not a deterrent 


“living with the ymptoms,” 


Prognosis 


In this series, as in others, the diseas« 


varies in duration js subject to spon 


taneous cure and to intermittent 


recurrence, 
usually for 


no apparent reason, It usually 


persists, exacerbations. for 


with sporadic 


many year Keeker and Woltman concluded 
study that 
1 less than Iwo years, the 
are 2:] that they will disappear 
ously within another two ve 


from their 


when the symptoms 
have laste 


chances 
pontane 


ars. The dura 
tion of one ¢ 


ase reported by Curschmann 


1) years 
(rower 


per ts by 


ummed up the 
that the 


patients’ pro 
saying disease “seems to 
have no sinister gnificanee but has 


little 
tendency to vir ld to treatment’ 


Summary 


was under 


analysis of meralgia paresthetica 


a sharper defi 
syndrome. 


taken to arrive at 


nition of the clinical to determine 


ts ink idence pattern, and prognosis ind 
to try to reconcile the varied and often 
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extreme, notions on causation and treat 


ment \ 
the literature was attempted. 


Dissection of the lateral 


review and critical appraisal of 
femoral cutane 
ous nerve of the thigh in 47 cadavers re 
vealed but that 


would 


multiple variations, none 


necessarily cause vulnerability to 


meralgia paresthetica 


Forty-two patients with meralgia pares 


thetica, encounte red over a period of seven 


years, are reported 


Only 16 were referred 


for neurological examination, primarily for 
ensory defects involving the thigh. In the 
other 28 the disease was discovered by mak 
ing specific inquiry into the presence of dys 
esthesia of the thigh and by directing the 
examination this The 
ampling further outlined and 


tical The 


with meralgia paresthetica may be seen first 


ensory area 


situation. 1s 


tati analysis presented patient 


by the general practitioner, intermist, ortho 
pedist, obstetrician, or surgeon 
It was inferred that meralgia paresthetica 
common, that it ean oecur through a wide 


range of ages, and that it is almost always 


bemegn, and rarely due to sinister disease 


lowe er, a careful neurological, and often 


intensive physical, examination is required 


to rule out causes other than nonspecifi 


neuritis, ¢ neoplastic ol degenerative 


disease. Examples are cited. The diagnosis 


ol idiopathic meralgia pare thetica’ should 


be suspected (1) if the area of objective 
ke fect exceeds the 


ubyective SCTISOTY 


well-cireumseribed area of distribution of 
the lateral femoral cutaneous nerve; (2) if 
other neurological signs or symptoms co 
exist, and (3) if there is a history of intra 
Ihe last has been known 


this 


ibdominal disease 


to implicate the herve, and may be a 


manifestation of intra-abdominal or intra 
pelvic disease 


\ wide 


caus lor 


variety of alleged or assumed 
meralgia paresthetica was culled 
from the literature. No unitary explanation 
is univel ally accepted 

in this series consisted exclu 


The 


was 


Preatment 
laissez-faire 
the 


ively of management 


benign nature of mononeuritis 


explained and the patient categorically re 
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assured, Contrary to the recommendation 


of many authors, surgery was not advised. 
Follow-up examinations of the patients with 
classical meralgia paresthetica justifies this 
position 

The prognosis varied, but in most the 
dysesthesia persisted, being often intermit 
tent, and occasionally precipitated by stand 
ing, walking, or pregnancy. It was rarely 
distressing or disabling 

Dr. Robert Wartenberg 


and suggestions, in 


made many valuable 


criticisms loaning 


Adan 
Administration 


addition to 
Miss M. J 
Veterans 
Alto, W. 


ollaborator, 


me his collection of reprints 
librarian at the 


Hospital, Mount 
and 
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obtained 


was an 
who most 
Mrs. Orlando Caciola 
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of the books and journals 
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the photographs Dy 
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his collection of reprints and much 
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Chronic Respiratory Acidosis Due to Brain Disease 


Reversal of Normal Electroencephalographic Response to Hyperventilation 


LT. ROBERT EFRON (MC), U. S. N. R., and LT. COMDR. DONALD C. KENT (MC), U. S. N. 


I. Introduction 
In recent years attention has been directed 
chemical constituents 
fluid 
than those 


to the alteration in the 


of the extracellular resulting from 


cerebral lesions other located in 


the hypophysis. It is the purpose of this 


communication to report yet another type 


of metabolic abnormality—chronic respira 


tory acidosis due to disease of the central 


system 
The effect of 


nervous 
cerebral lesions on the ex 
sodium chloride 
Allott in 1939 


drome which he described consists of severe 


cretion of ions was 


first reported by The syn 
hypernatremia and hype rchloremia associ 
ated with moderate azotemia, hyperchloru 
ria, and hypopotassemia in a patient without 
Other 
ture have been published by Mact arty and 
and MeLardy.* It 
seems likely that this chemical pattern re 
sults 
nuclei in the 


dehydration reports of similar na 


Cooper,” Sweet et al.,” 


from damage to the hypothalamic 


distribution of the anterior 


cerebral arteries. There are many reports 


of sodium and chloride disturbances result 
ing from lesions in the region of the supra 
optic and other hypothalamic nuclei in both 
animals and man 


Although 


logical interest 


has 


in the neural organization, 


been great 


there g physio 


localization, and sensitivity of the respira 
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Naval 


construed as official or 


Navy Department or the Service at large 


tory “centers,” the function of which is 


to regulate the excretion of large quantities 


of ac id, there has been only one previous 


clinical report ® of abnormalities in the ex 


cretion of carbon dioxide as a result. of 


lesions in these “higher centers.’ 
It should be pointed out at this time that 


abnormalities of carbon choxic excretion 


resulting from respiratory paralysis of the 


lower motor neuron type, such as is seen in 


bulbar poliomyelitis, will not be considered 


in this paper. Similarly, abnormalities of 


cerebral control of respiratory gases induced 


by drugs (barbiturates, gaseous anesthetics, 


salicylates, morphine, ete.) will be excluded 


from. discussion 


Sarnoff, Whittenberger, and Affeldt® re 


ported the case histories of four patients 


suffering from acute bulbar poliomyelitis 


who developed unusual respiratory abnor 


malities. In these early cases paralysis of 


the lower motor neuron had not developed 


yet their breathing was irregular in rate, 


shallow, and exceedingly slow. It was strik 


ing that these patients were capable of 


breathing quite normally when commanded 


to do so by frequent and firm verbal orders 
The 


piration with the 


retention of volitional control of res 


loss of the reflex, uncon 


scious, rhythmic control appeared to those 


authors to be due to loss of 


sensitivity of 


the respiratory center to increased arterial 


carbon dioxide lhe respiratory disturb 


ances reported were all of an acute and 


transient nature, and electroencephalograms 


were not recorded Some of the patients 


subsequently developed frank 


respiratory 
paralysis 
Many 


normalities have 


different types of respiratory ab 


been reported as compli 


/ 


ye 


1M.A 


cations of 


This 


most recently and thoroughly 


epidemic encephalitis 


ubject wa 
reviewed by Turner and Critchley.” who 
| the ‘ 


the 


disturbance into the acute 


chronic type \mong the abnor 


malities observed during the acute and early 


convalescent pha es of this disease were 


with rates uy 


p to 100 per minute 


tachypnea, 
commonly, brief periods of apnea were 
ed They clas ; the 


disorders 


chron re 


piratory under three maim 


groups, although mixed forms were fre 


quently observed: (a) disorders of respira 


(bh) 


respiratory 


tory rate (tachypnea, 


bradypnea ) 


dysrhythmias or disorders of 


ythm ( Cheyne-Stoke respiration, breath 


holding s wells, sighs forced Or nowy expirfa 


ion, inversion of the inspiration-expiration 


ratio), and (¢) respiratory “ties” (yawning, 


hiccough, spasmodic cough, sniffing ) 


One of the uncommonest respiratory ab 


normalities which followed the world-wide 


pandemic of epidemic encephalitis was 


bradypnea, which is mentioned only in pass 
ing im most reports, including the review 
Critchley. Detailed studies 


of the pulmonary and the arterial gas con 


by Turner and 


centrations have not been reported in these 
Case \ithough eleetroencephalograms have 
been re ported in many cases of ence phalitis, 
they have not been recorded when this con 
dition has been associated with a re piratory 
abnormality 

The following case presented a unique 
Opportunity to study both the chemical and 
the electrical disturbances produced by a 
function of the 


chrome abnormality the 


"re piratory center 


II. Report of a Case 


ir-old white woman was reterres 


clime at this Naval Ho pital 
omnolence 


In 1921, 17 he 


tremely high 


cle veloped an ex 
7-10 da 


delu ional and hal 


fever, which persisted for 


during which time she was 


inated, She can barely recall the acute pliase ot 


but vaguely remembers stiff nec 


During the three-week 


whing 


period 


mained in bed she slept most of the time 


ind, on returning to work, she would frequent! 
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fall asicep while standing. On one occasion, about 


two months after returning to her work in a tex 


tile mill, she fell asleep and caught her hand in 


machine. The somnolence gradually subsided over 


a three-month period, but she did not regain her 


usual state of health for six months. At the time 


the patient suffered from this illness there were 


several cases of acute epidemic encep! lith (en 
cephalitis lethargica) reported to the public healt! 
authorities of her locality 
In 1938 an 


dul not regain 


appendectomy was performed 


CONSCIOUSNESS Tor hour 


and 


tine Shi 


completion of the surger was said 
this 


veloped atelectasis Phe 


heen cyanotic during 


ywen adn mustration, arn 


pertormed \iter she regained consciot 


covery trom the uneventful 


In 1940 she fir gan to experience episod 
| ] 
leepiness, of several d 


of excessive hunger and 


duration These bouts of eating and leeping would 


not recur for several months 
By 1946 she 
vel at all 


entertaming 


realized tha he was sleeping ex 


times. She would even fall asleep 
while At the 
was still eating excessively and lh: 
(18.1 kg.) 
In 1947 she 
ot occasional ankle 


She was told 


therapy was 


first sought medical attention because 
edema and cyanosis of the lips 


that she had heart disease, but no 
given 
In 1949 het 


would 


worse, and he 
had 


appetite 


mmnolens e be ‘ 


sometimes fall because fallen 


asleep 
Her 


ain an 


while standing or walking was still 


vigorous, but she did not more weight 


many hours of her day dozing light! 


April, 


whicl 


She spent 

She was first admitted to this Hospital in 
1952, because of marked peripheral edema, 
was not associated with exertional dyspnea, par 
nocturnal dyspnea, or cough. She had 


1-2, harsh, 


and was noted to be slighth 


Crrac blowing systolic murmur 


pulmonic area 
while awake but markedly when 


Her 


per moinmute 


cvanoti 


respiratory rate during sleep was reported 


There was no clubbing of the fingers 


or toe The significant laboratory findings were 


ulation time and 
54%; RBC 
100 
(normal) ; 
chloride, 91.5 ml (| ] 

25 mEq/l 
L015 


An electro« ardiogram 


as follows: cir venous pressure 


5,150,000: hemo 


normal 


hematocrit, 
globin, 14.9 gm. per 


tly per cx 


protem-bound iodine, 
content, 60.2 


pecit 


vol. % : sodium, 147 n 


alkaline 


potassiun urine, 


wravity, 


was consistent with right 


heart strain, and P-wave changes were suggestive 


of right auricular enlargement howed 


il cardiac enlargement increase 


lune, 19 


told shi 

4 

ig 

: he slept 
| 
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EEG IN CHRONIC RESPIRATORY ACIDOSIS 


in the bronchovascular markings with mild en " 55 the patient was referred 
conus ogwical consultation because of her continued com 


lor 


largement of the pulmonar 


Digitalis and mercurial diuretics were adminis plaint mnolence despite dextroamphetamine 


lan uresis followed. There was therap xamination revealed a total absence of 


tered, and 1d 


varked 
the blood or — ocular nvergence, with failure of the pupils to 


in the cyanosis of lip Although the diagnosi react on the ; ! 1 movement 


no change in the gaseous content of 
Thev reacted 


vas then in doubt, tien symptoms refer briskly lig patient was oriented, but a 


able to the edema had imp ved, ar she was dis caretul | 1. \ lithicul to eheit because he 


frequently fell leep during the interrogation, The 


patient was readn years later be remainder of tl neurological examination was 


cause Of progressive somnol had con normal except for a slight static tremor of the out 


tinued taking | gitalis ‘ found it hed hand i as rapid in rate and small 
unnecessa | reurial retic plituct net Parku onlin mm type 
tions, as h ink! ! 10 longer a problen f tient dl ving a th mptom 


RKesul ) il examin were un 


III. Clinical Studies 


was first pet 
that her respirator formed early in 1954 and was reported to 


During this hospitalization ulmonar urn show “a runs of 6-7 Cps activity of 


tudies and cardia * low voltage which were not noted during 


The result of tl 
hyperventilation 

tient was placed on dextroampl mine sulfate roencephalography Wa again per 


U.S. P. (Dexedrine sulfate) and achieved minor formed as part of the neurological consul 


relief tation in 1955, and at this time an unusual 


hig l Da itl superimposed electrode position guice hie channel 
following represent identical electrode placement \ 
withdrawn at taken (Table 1). Time 
record and id id in all the records illustrated 


char 
Parkinsonism, and there was no rigidity of the 
changed, and her laboratory studies revealed a re muscle : 
piratory acidosis, with a pCOs of 7&8 1 
pOs of 55 mm. Hg, an Oz saturation of 84%, and Po = 
a pH f 7.22 It 
in all the 
men Wa 
on the first 
| 
~~ : 
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the 
The basic frequency dur 


reversal was observed in response to 


hyperventilation 
ing “normal” ventilation was 6-7 cps in all 


areas in moderate to high voltage. Super 


imposed upon this rhythm, and at times 


completely replacing it, was a slow wave, 


Amount 
M iximin 


capacit' 


breathing 74 |/min 


Vital capacity 


2837 «x 
654 «x 

3491 

] 33 vol % 


Residual volume 


lung volume 
Alveolar nitrogen 

(atter 
Arterial blood (at rest) 


Ooxyyen 


90.7% 


57.0 vol.% 


aturation 


( content 


and 4 
also IK complexes and 
2 cps. 


those 


varying between 2'% 
cps 
vnchronous 


usually 


frequency 
Phere were 
slow waves of 1% to 


tracing superficially resembled 
cen in adults in the sleeping state, 
but the patient, however, was definitely not 
asleep when the tracing (ig. 1) 
corded, She 


spindle activity in the 12-15 eps range was 


was re 
did admit to mild drowsiness 
never seen under these conditions. On 
voluntary hyperventilation these abnormal 
ties slowly cleared and the voltage declined 
ippreciably. The basic frequency increased 
to 9-11 eps (Pig, 3), and fast activity was 
recorded from the frontal regions. An alpha 
rhythm slowly emerged and became present 
for prolonged periods of time. No waves 
below 


a frequeney of 8 cps were recorded 
the EEG had achieved 
After hyperventilation was discon 
the 


character 


its maximum 


change 


tinued, record slowly reverted to. its 


initial Similar improvements of 


.icG patterns during the hyperpneic phase 
of Cheyne-Stokes re spiration have been re 
corded by Engel and Romano® four 
patients with cardiac decompensation 

These changes were thought to be con 
and 


carbon dioxide 


first 


sistent with narcosis, 


it was at assumed that the carbon 


dioxide retention resulted from pulmonary 


or cardiac disease The following special 
studies show, beyond any doubt, that this 
first assumption was incorrect, and that the 
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carbon dioxide retention resulted from cen- 
tral nervous system disease 

(a) Cardiopulmonary Studies —The first 
pulmonary function studies performed on 
this patient, on May 14, 1952, revealed the 
following values: 


Per Cent 
of Predicted Value 


Norm: 


Under 


ove! 
140% 
over 


2.5 vol.% or less 


7 min. of 100% Ov breathing ) 


2% 


from that 


there were oxygen desaturation and carbon 


It was evident these studies 


dioxide retention in the arterial blood. How 
ever, the ventilatory studies and lung vol 
failed 


account for these chemical findings 


umes to reveal any abnormalities to 


Further studies in 1954 gave similar find 
ings except that the oxygen saturation was 
and the carbon dioxic 


64.88 


content was 


from 57 It 


1954 


retention 


up to vol.% 


may be noted that in more marked 


dioxide 
this 


carbon Was discovered, 


and was associated with increasing 


complaints of somnolence 
Cardiac catheterization 
1954 that 


pressure was 42/22 


performed — in 
revealed the pulmonary 
mean 

(normal 30/16, 
and mean pressure 20 mm. or he 
right ventricular pressure was 43/6 mm. Hg 


30 Blood 


from the chambers of the right side of the 


artery 


mm with a 


pressure of 37.5 mm. Hg 


less ) 


(normal mm. ). contents 


was 
ga 


heart were and thus 


left-to 


within normal limits 
failed to reveal any evidence of a 


At 


catheterization it 


right shunt the the 


was postulated that 


time of cardiac 
the 
marked hypoxia and hypercapnia could be 
due to one of 


six causes: (1) emphysema, 
) pulmonary fibrosis, (3) congenital heart 
disease, (4) primary pulmonary hyperten 
sion, (5) multiple small pulmonary infare 
tions, or.(6) central nervous system disease 
Vol 


June, 1957 
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The pulmonary function studies proved 
that emphysema was not present. Congen 
ital heart disease was also ruled out, as 
there was no evidence of a significant vas 
cular shunt. Moreover, a congenital heart 
was unlikely, as it could not account for the 


ca4rt 


yon dioxide retention. Pulmonary fibro 


sis was excluded by x-ray studies; furthet 


more, it would not result) such 


hypercapnia, Primary pulmonary hyperten 


sion in the absence of a 


pulmonary 
ventilatory defect would) not result in 
hypercapnia. The mild pulmonary hyper 
tension recorded by catheter ts probably 
due to the chronic hypoxia, the resulting 
high hematocrit of 58, and in 
creased total blood volume of 5269. ce. 
(normal for weight is 3800-4300 cc. by the 


Multiple 


farctions were not considered likely in this 


technique used ) pulmonary in 


patient. The remaining possibility, that of 
central nervous system pathology, was felt 


to be the most hkely explanation for the 
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arterial blood gas abnormalities 

Repeated pulmonary ventilatory studies im 
1955 again substantiated the earlier findings 
and were conclusive evidence that the hyper 
capnia and hypoxia could not be due to a 
Indeed, at 
this time the patient's rformance these 


pulmonary ventilatory defect 


tests gave even more “normal” values than 
previously 

(bh) Combined EEG and Blood Gas Anal 
ysis In view of the imability to explam 
the earbon dioxide retention on the basis 
of a cardiac or pulmonary lesion, further 
investigation of the relationship of the blood 
gases to the E:1eG changes was attempted 


\n indwelling Cournand 


needle Wats 
placed in the right femoral artery oO that 
blood could be withdrawn painlessly at any 
time during the [:EG) investigation \n 
clectroencephalogram was recorded continu 
ously on a Model eight-channel Grass 


clectroencephalograph, Studie 


in this man 
ner were performed prior to and during 


Fig. 2 EEG following six minutes of h 


that the delta activit was not 
ventilation here 
mental activity or by any method of 


“arousal 


fron—Kent 


uddenly abolished b the act ol] 


+ 


| | | 


yperventilation, The bigure tllustrates the gradual 
disappearance of the delta activit vith return 


Oo} alpha rhivths The tracing 


concentrating on hyper 


no evidence that the delta activity could be ibruptl iholished by an 


Wn SW 


> 
° 
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a course of acetazolamide ( Diamox: car 


As 
were almost identical, only one 
The be 


studies was the 


anhydrase inhibitor) 


studies 


bon 


thes« 


therapy 


difference 
the pH at 

the pH 
7.34, and it rose to 7.45 after nine and one 
half of After 


was 7.21 


will be reported sole 


tween the two 


onset. Before acetazolamide was 


minute hyperventilation. 
acetazolamide was given, the pli 
and did not change significantly with hyper 
ventilation, although the ELG response was 
unchanged 

\fter the patient had recovered from the 
minor discomfort and anxiety attending the 
urgical procedure and had returned to her 
usual, resting I:IeG pattern, the first blood 
pecimen was Table 
1). The expected hypercapnia and hypoxia 
were again recorded, with an associated pH 
7.21 (pu 7.34 
mide ) Ll ype rventilation was 
the 


hausted and could no longe r 


obtained (Fig. 1 and 


of was before acetazola 


then begun 


and continued until patient was ex 


Phat 
ome slowing of the EEG was still present, 


go on 


hig. at end of 
Harvard 


half 
| type 


nine and one 


the (slightly fast) 
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even after six minutes of hyperventilation, 
is illustrated in Figure 2. 

After nine and one-half minutes of hy 
the 


“normal” ventilation was resumed. 


perventilation, patient fatigued and 
Figure 
3 is typical of the normal EEG appearance 
at the end of the hyperventilation period, 
and in Table 1 the quantitative values of 
the blood gas contents are listed. The car 
bon had 


the upper limits of normal, and the oxygen 


dioxide content been reduced to 
saturation was at the lower limits of normal. 
It would be difficult to state categorically 
at this point which variation toward normal 
(the carbon dioxide or the oxygen satura 
tion) was responsible for the normalization 
of the EEG. 

‘igure 4 shows the first reappearance of 
delta activity, 26 seconds after normal ven 
tilation had been resumed. This low voltage 
delta activity continued intermittently for 
the next four minutes. Three and a half 
minutes after normal ventilation had been 


resumed, a blood gas analysis revealed that 


minutes of hyperventilation. This record is of 


i 
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TABLE 1.—Kelationship of Electroencephalogram to Blood Gases 


Arterial Blood Cases 


W hole Blood 


EEG, CoO 0 satura CoO O, Arterial 
Fig. No Content, Content, tion, % Tension, Tension, pit 
Vol. % Vol. % Mm. Hg Min. hig 


Resting 1 62.08 17.20 


After 6 min. hyperventilatior 2 No blood sample 
After min, hyperventilation 3 55.48 771 “419 is 108 7.21 
Time after normal ventilation resumed 
‘ No blood sampk 
min 61.53 13.08 740 “4 7.21 
2s min 6 63.16 14.45 75.3 75 Mh 7.17 


After 944 min. of breathing 100% normal 7 65.32 100 76 7.18 
ventilatory rate 


the carbon dioxide had almost returned to Anoxia will produce some EEG slow 


its prehyperventilation level, while the oxy waves only when the oxygen saturation 1s 


gen saturation had fallen to an extremely well below 60 and the COs content 1s 


low level of 74.00. During the posthyper within normal limits. Gellhorn and Hail 


ventilation phase the patient had marked man® have shown that elevation of — the 
bradypnea, and for a period Was apnele arterial carbon dioxide level will “protect” 
This is clearly the explanation for the fall cerebral function from the deleterious ef 


in oxygen saturation. Yet the EEG, which  feets of anoxia. Similarly, the slowing of 


s known to be sensitive both to changes the [kG due to anoxia is reversed by 


of carbon dioxide content and, to a less increasing the level of CC dey 


extent, to the oxygen saturation of the lo determine which factor (hypercapnia 


blood, was less abnormal (lig. 5) than in or hypoxia) was the important one in alter 


the control period (Tig. 1), when the oxy ing the KEG, the patient was permitted to 


gen saturation was more nearly normal rest for 28', minutes and was then told 


hig. 4 EEG 21 to 31 seconds after “normal” ventilation was resumed The patient w 
apneic after this period At the 26th second the first definite delta activity reay 


Kent 


Efron 
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, 


hig. 5.—EEG three and one half minutes after normal ventilation was resumed. The full 
delta activity has not yet returned as it was during the control period. Carbon dioxide content, 
too, had not yet fully returned to control level. Oxygen saturation is extremely low at this 
point, due to posthyperventilation bradypnea 


hig. 6.—EEG 28% minutes after “normal” ventilation was resumed, and immediately prior 
to the inhalation of 100% oxygen 


lune, 195; 
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Fig. 7—EEG nine and one-half minutes 
spirator ate. The patient was awake and re 
but did feel drow 

to breathe 100%, oxygen at an even, steady 
rate which was comfortable for her. This 
was continued for an equal length of time 
(nine and one-half minutes). Figures 6 
and 7 demonstrate the two EEG patterns 
recorded, while Table ] lists the chemical 
changes before and after oxygen breathing 
During this phase of the experiment. the 
patient Was wice awake and responded ade 
quately to all commands. It was not possible 
to test slight alterations im consciousness 
though she may have been slightly drowsy 
that the 
blood 


in the level of oxygen satura 


Inspection of these figures indicates 
only significant change in_ the gas 
studies was 
tion. This change from 75.30 to over 
100% saturation was not effective in reduc 
ing the extent of the slow-wave activity 
Indeed, Figure 7 has even more slow ac 
tivity than Figure 6 (or any other tracing), 
and the COs content was at the highest level 

It can be concluded that EEG abnormali 
ties in the first phase of this study were duc 
to the effects of carbon dioxide retention 


and not to the mild hypoxia 


after breathing 100% oxygen at “normal” re 
sponsive to all commands during this recording 


In Table 2 the ELG’s are arranged not 
in chronological sequence but, rather, im 
terms of increasing amount of delta activity 
Inspection of this Table shows. the rela 
tionship of increased CO, content to in 
creased slow-wave activity and the absence 
of such a relationship to the degree of oxy 
gen saturation The same relationship 
between increasing CO» content and delta 
Wave activily Wa found on a preyviou 
occasion when the same experiment was 
performed 
(c) Psychic Correlations.-\t was genet 
ally noted that the patient was drowsy when 


the KEG was particularly slow. It wa 


Paste 2.—Relationship of Slow-Wave Activity 
to CO, Content and Oxygen Saturation 


Carbon Dioxide Content Oxyven Saturation, % 
(Fig Vol. % 

5 45 uy 

‘ No blood sample 

fj 740 

2 No blood sample 

a4 16 7.4 

7 65.452 Over 1000 


A 
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ometimes necessa to get a detailed his 


ry, 
tory, for us to ask her to hyperventilate 


few minutes. After such a procedure 


tor a 
the patient gave a more lucid account of het 


difficulties and tended to be less irrelevant 


However, at 


Was 


other times, even when the 


quite high, she disclaimed 


drowsiness but complained of “fatigue 


tended 


tine observed It was 


to be unusual but was some 
repeatedly obs rved 
that she was awake, though perhaps drowsy, 
when her IG pattern resembled those of 
subjects. Speaking 


voked a 


alteration of the 


normal sleep in other 


her at these moments ¢ verbal 


response but no slowing 


elicited 


of the | Thus, no “arousal” 


could When 


permitted to go to sleep, the 


respons 
was actually 
EEG did not 
appreciably change except that spindle ac 
tivity was then recorded, whi was not 

\rousing her from true 


l4-eps 


howe ver, 


previously present 
dispersal of the 
The 


leep cau ed a 


pindle activity slowing, 
Ts! ted 

sensitive to 
from full 


it was difficult to 


there is no test that 1s 
ubtle 


ne to slight drowsiness, 


thes alterations wakeful 


he certain at any one moment of an absolute 
What 


measurements are 


correlation between the 


state of 


ind rigid 


change and het 


tests do exist for such 
it best crude and are applicable only to more 
prolonged studies, but are not suitable for 
moment-to-moment evaluation, as would 
have been necessary in this patient 

(d) Effect of Drugs.— 1. Salicylates: As 
a result of the previous observation, it was 
postulated that this disorder of the kheG 
and blood gases was due to a central nery 
ous system insensitivity to carbon dioxide 
It was therefore important to know whether 
this was an absolute insensitivity or whethet 
the respiratory centers could be made more 
sensitive by the administration of salicylates 

The use of salicylates to modify the re 
spiratory response to inhaled carbon dioxide 
has previously been reported by Alexander 
et 


gm. daily 


? 


A\cetylsalicylic ac id in a dose of 3 


was given for seven days, and 


IRCHIVES OF 
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arterial blood analysis was repeated. At the 
serum 
100 


There was no significant change in the blood 


time of the second nalysis the 


a 
salicylate level was 2.5 


mg. per 
gas concentrations as a result of this medi 
cation 

2. Carbon Dioxide: The patient was given 
a 7% COs-83%O2 mixture to breathe for 
ventilation 


10 minutes, and no increase in 


was noted. Similarly, blood gas analyses 
following the addition of carbon dioxide to 
the inspired air revealed no change in the 
carbon dioxide content and only a. slight 
increase in COs tension in the blood from 


72 to 77 mm. Hg. This is evidence of the 


insensitivity of the respiratory center to 


carbon dioxide (in the concentration used ) 

the chemical known to be the most power 
ful in stimulating respiration and the chief 
stimulus to normal respiration 

3. Caffeine Citrate: The possible elfects 
of a milder respiratory stimulant, caffeine 
citrate, were also studied. ive grains was 
given three times daily, with no improve 
ment in her status or any change in_ the 
pattern. 

+. Acetazoleamide: This drug has been 
known to lower the plasma carbon dioxide 
concentrations (as well as the bicarbonate 
levels) in patients with carbon dioxide re 
This 


drug is an inhibitor of carbonic anhydrase, 


tention due to pulmonary emphysema 


the enzyme which in the kidney speeds the 


formation of carbonic acid from carbon 


dioxide and water. 
Acetazoleamicde dose of 


Was given in a 


250 mg. twice a day for a period of two 
weeks. The patient noted an increase in her 
symptoms of somnolence and fatigue while 


Arterial 


dicated that there was no change in_ th 


on this therapy studies in 


oxygen saturation. The carbon dioxide con 
tent of the arterial blood was increased up 
to 70.78 vol %, 


62.08 vol. 


from a previous level of 
In addition, the pH fell from 
7.32 to 7.21 

rom a_ theoretical point of view, we 
should not have expected any improvement 


on acetazoleamide, for it had been repeat 
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edly demonstrated that the patient could 
move large quantities of air through her 
lungs. The locus of this patient’s physio 
logical disturbance is in the respiratory 
center and not in the lungs or kidneys. 
I.vidence that renal disease was probably 
not a factor in her condition came from 
repeatedly normal urinalyses, with concen 
trations of at least 1.018 on several speci 
mens. There had never been any albumin, 
casts, or abnormal concentration of cells 
in the urine. Blood urea nitrogen determi 
nations were always normal. Indeed, her 
compensated respiratory acidosis (before 
acetazoleamide was given) with a COs of 
62.08 vol. % and a pH of 7.32 also indi 
cates an adequate capacity of her kidneys 


to excrete acid 


Comment 


A patient suffering from chrome respira 
tory acidosis has been studied. In addition 
to a low pH and hypercapnia, frank hypoxia 
has been demonstrated. The condition has 
persisted for at least 4 years and, it seems 
valid to assume, began about 10 years ago, 
when she first experienced chrome som 
nolence. Repeated pulmonary ventilation 
studies and cardiac catheterization have 
failed to disclose any abnormality of the 
cardiorespiratory system sufficient to ex 
plain the degree of carbon dioxide reten 
tion, or anoxia, from which she suffers 
Similarly, there is no evidence of renal 
dysfunction to explain the findings. In ad 
dition, it has been shown that the metabolt 
abnormalities can be reversed by firmly 
ordering the patient to hyperventilate for 
a suitable period When the blood gas con 
centrations have returned to normal values, 
the patient Is alert, provide sa more detailed 
medical history, and no longer complains 
of drowsiness. Her EEG also becomes nor 
mal and has higher frequencies, resembling 
the Harvard 

All these findings strongly suggest that 
there is a lesion within the central nervous 
system, similar in location to, but more 


chronic than, that described by Sarnoff, 


E-fron—Kent 


Whittenberger, and Affeldt® in poliomys 
litis. There is strong presumptive evidence 
by historical account that this patient sut 
fered from an acute attack of acute ep! 
demic encephalitis at the age of 17, At the 
present time she is unable to converge het 
eyes and has a static tremor, It 1s cleat 
that the present findings do not enable us 
to make a definite diagnosis of acute epi 
demic encephalitis Hlowever, they are evi 
dence in favor of this presumption. During 
convalescence she was sleepy for a three 
month period, One may wonder whether 
she did not suffer from carbon dioxide 
retention on a more transient basis at that 
time 

It is known that the major stimulus. to 
respiration (depth and rate) is the level 
of arterial carbon dioxide in the region of 
the “respiratory «center. Small increases 
in inspired carbon dioxide concentrations 
will immediately result) increased 
respiratory minute volume if the lungs are 
capable of moving air through the respira 
tory passages. In this patient, who had no 
ventilatory abnormalities, increased inspired 
carbon dioxide produced observable 
change respiratory rate.  Salicylates, 
which appear to increase the sensitivity of 
the respiratory centers to carbon dioxide, 
were also ineffective in increasing her re 
spiratory rate or depth sufficiently to “blow 
off” the COs 

We are forced to conclude, therefore, that 
the respiratory center was unresponsive to 
carbon dioxide, at least to a concentration of 
78 vol. % in her blood, and to assume that 
her respiration was “driven” by the low 
level of arterial oxygen saturation (via the 
aortic body reflex). This conclusion ts sub 
stantiated by the results of prolonged hyper 
ventilation When the carbon dioxide had 
been lowered, and the oxygen tension in 
creased, a pe riod of marked bradypnea en 
sued, which resulted in a fall of oxygen 
saturation to 746% within three and one 
half minutes. On the other hand, this pa 
tient, like those of Sarnoff et al., was still 


able to “drive” her respiratory mechanism 


a 
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from higher voluntary centers, thus indicat 


ing that these pathways are intact as they 
course through the upper brain stem toward 
the medulla. There are no neurological data 
which enable us to localize this lesion more 


Thi 


tion enabled her to maintain the same pCOs, 


precisely voluntary control of respira 


even during Oz breathing, because of the 


instruction given to breathe evenly and 


regularly 

It has been reported by Gibbs et al.” 
and by several other workers that increasing 
the carbon dioxide content of the inspired 
the cor 


air will produce a modification in 


tical spectrum toward faster 


frequencies. There has, however, been con 
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this 
detail 
demon 


siderable investigation of problem, 


which cannot be reviewed in here. 
Meduna Morrice 
strated that carbon dioxide in low concen 
10% ) 
increase in the mean EEG frequency, but 
(30% ) 
will regularly produce bilaterally synchro 
Hill and Flack ™ 


Se 


and have 


trations (5% will produce an 


inhalation of high concentrations 


nous delta-wave activity 
aso showed that in cats and dogs 10% ( 
carbon dioxide produced vagal and vaso 


motor stimulation, whereas more than 25 


resulted in narcosis. Indeed, Morrice’s rec 
ords of the EEG after 30% carbon dioxide 
inhalation are similar to those of our patient 


in the resting state 
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\ number of workers have found that 
high concentrations of carbon dioxide 
stopped the convulsions of epileptics or in 
hibited seizures induced by insulin, picro 
toxin, pentylenetetrazol (Metrazol), and 
electric shock 


I has observed that the EEG 


Brazier 
slows when carbon dioxide is retained dur 
ing anesthesia 

The apparent divergence between the 
EEG effects of high and low carbon dioxide 
concentrations may perhaps be explained by 
postulating a bell-shaped curve (Tig. &) 
Qn the rising slope of the curve a slight 
increase in COs content will produce an 
increase in the mean frequency, but, ones 
beyond the crest of the curve, further 
increases of arterial carbon dioxide levels 
will produce a slowing of the mean. fre 
quency 

The maximum carbon dioxide level pro 
ducing an increased mean cortical frequency 
which was reported in) Gibbs’ paper was 
only 54.0 vol. G in the jugular vein. In 
our patient, the arterial carbon dioxide con 
tent (necessarily lower than the venous 
jugular carbon dioxide level) was never, 
even after nine and one-half minutes of 
hyperventilation, lower than 55.48 vol. % 
This would represent a jugular carbon ah 


oxide content of at le t 60 vol. % It 1 


rom this comparison that we = are 
lealing vith much higher levels of carbon 
dioxide content than Gibbs et al. and this 
ay go far to explain why we observed the 
“anesthetic” or “narcotic” effect of carbon 
lioxide on the Inspection of the 


after hyperventilation (lig. 3) shows 


ig 
that this record is actually rather fast in 
Its mean trequency (Harvard type) 
and this may be due to the mildly elevated 
carbon dioxide content after hyperventila 
tion. This kG pattern is consistent with 
Gibbs’ de scription of the “fast” KEG after 
106 COs inhalation. The normal subject 
may functionally operate on the left half 
of the curve, while the behavior of the pa 


tient in this case report is represented by 


fron—Kent 
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the right half of the curve, with a shift 


toward the left during hyperventilation 


Summary 


The case of a patient with chronic respi 
atory acidosis ts presented 

An unusual clectroencephalograhic abnor 
mality in the response to hyperventilation 
was discovered and was related to blood 
carbon dioxide content 

This metabolic abnormality is ascribed to 
an insensitivity of the respiratory center to 
carbon dioxide retention 

It was postulated that this insensitivity 
was most likely a sequel of epidemic en 


cephalitis 
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Cerebral Changes Revealed by Radioautography with 


35 
-Labeled t-Methionine 


STEVENSON FLANIGAN, M.D.; ELEMER R. GABRIELI, M.D., and PAUL D. MacLEAN, M.D., 


New Haven, Conn. 


This radioautographic study was under 


taken to ascertain the fate of radiosulfur 
S-labeled 
variety of 

conditions As else 
great find 


in the initial experiments that under normal 


in the brains of rats receiving 


I-methionine under a 


‘ Xp Tl 
mental reported 


where, it was of interest to 


condition the cerebral radioautograms 
howed depths of contrast that gave them 
a striking re 


Whilk 


Cohn et al. published an abstract summariz 


emblance to Nissl-stained see 


tion this 


work was in progress 
ing cerebral 


W hi h 


studies in 
labeled 
by biochemical methods they found 
that the 


radioautographic 


they used the same amino 
due to 
that 


protems 


radioactivity was “mainly 
They observed 


into the 


protemn bound S*’ 


“the ime orporation of 


was considerably greater in the regions con 


taming cell bodies than in the white matter” 


ind pointed out that was 


particularly 


prominent im the pyramidalis layer of 
\mmon's horn [hippocampus] and the 
cells’ of the 


nucleus of the hypothalamus.” 


“neurosecretory supraopt 


The present communication will deal with 


exploratory experiments in which a com 


parison 


was made between cerebral radio 


autograms of controls and those of animals 
subjected to a variety of experimental con 


ditions. Results will be given of the re 


spective effects of colloidal thorium dioxide 


( Thorotrast), whole-body x-irradiation, 
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insulin convulsions, infection, anesthesia, 


and reserpine on the incorporation of radio 


sulfur in the brain. A short description will 


also be given of attempts to use the Isotope 
in the study of the formation of proteins 
in the spinal fluid, 


Experimental Procedure 


Sixty-five male rats, weighing 250 to 300 aw 


were used for these experiments, Thirty-five brains 


‘ 


were prepared for stud S 


labeled L-methionine, 
25 uc to 


intraperitoneally im 


radioautographi 


with a activily of 


per milligram, was administered 


amounts ranging from 1 te 4 


my. The time of administration varied according 


to the demands of the experiment. Except for the 


variable under investigation, all conditions per 
bodily 


control and experi 


throughout eacl 


taining to chet, environment handling, and 


treatment were the same for 


mental animals, both before and 


experment At the end of an exyferiment, each 


animal was rapidly anesthetized with ether, and 


heart until the 
blood 


perfusion with 


saline was perfused through the 
Thereafter 


10% 


circulatory system was clear of 
the brain was fixed in situ by 
formalin and isotonte saline The brains of a con 
trol and one or more experimental animals were so 
microtome that 


could be 


single 


placed on the comparable trans 
obtained at one cutting and 


comparison of sections of equal thick 


verse sections 


mounted on a This ensured a radio 
autograpl 
ness, as well 


Although the 


the advantage of 


as identical photographic processing 


serial frozen section technique has 


avoiding shrinkage of 


was difficult to cut simultaneously more th: 


brains by this method. Therefore, in most of 


experiments the brains were 


embedded in para 
made it a simple matter to cut as many as 
(hig. 1) 
15m and exposed by 
\-Ray 


a week 


ve brains at the same time Sections 
usually cut at 


to Kodak Medical 


erally not exceeding 


were 


contact 


Film for periods gen 


The usual developin 


process was employed. Subsequently, the sections 


were stained either with thionine or 


cevanin.* 


q 

4 

a 

: 

ue, it 
a 

a 

with gallo 

] 


CEREBRAL RADIOAL 


TOGRAPH) 


General Considerations 


Well-differentiated radioautograms were 
obtained from rats killed within the first 
hour following the intraperitoneal injection 
of radiomethionine. Paper electrophoretic 
studies revealed that at this time 94 to 
97% of the radioactivity in the blood pre 
cipitated out with the proteins, Radioauto 
grams from animals killed after longer 
intervals of time (up to 4 days) were com 
parable in intensity to those at the 24-hour 
period 


910 and as il 


\s reported elsewhere, 
lustrated by the upper and lower right-hand 
sections of Figure 2, such radioautograms 
show depths of contrast that give them a 
striking resemblance to Nisslstained se 
tions. Accordingly, one finds the following 
parallels: (1) The radioactivity manifests 
itself predominantly in the gray matter; (2) 
the limbie cortex, generally, and the hippo 
campal formation, in particular, appear 
darker in the radioautogram than the neo 
cortex; (3) the cerebellar cortex is also 
conspicuously dark; (4) in correspondence 
with their deep coloration in the Niss!l 
stain, such subcortical structures as the 
supraoptic, paraventricular, ventromedial, 
and tuberal nuclei of the hypothalamus ; the 
anterodorsal and medial habenular nuclei 
of the thalamus; the interpenduncular 
nucleus of the midbrain; the pontine nuclei, 
etc., appear much darker in the film than 
other nuclear formations, The pituitary and 
pineal glands, as well as the choroid plexus 
and ependymal lining, appear black in the 
film 


Thorotrast and Whole-Body 
X-Irradiation 


The following experiments were sug 
gested by the demonstration in this labora 
tory that whole-body x-irradiation or the 
systemic administration of Thorotrast re 
sults in an alteration of an animal's protein 
metabolism. One group of animals. re 
ceived an intravenous injection of Thoro 
trast in a dose of 0.5 cc. per 100 gm. of 


body weight on the day before the admin 


Flanigan et al 


istration of radiomethionine. A second 
group was subjected to 300 r of whole-body 
x-radiation 36 hours prior to injecting the 
isotope. Another group was used for con 
trol. All animals were killed six hours after 
receiving the radiomethionine 

Thorotrast \s compared with the con 
trols, the rats receiving Thorotrast showed 
some generalized increase radioactivity 
in the cellular parts of the brain, ‘The 
picture was otherwise the same as in the 
controls These results appeared to be cor 
related with Gabrieli and Chang’s findings 
of nearly a 706 inerease in the serum 
protein radioactivity in animals previously 
treated with Thorotrast.® 

N-radiation In the case of animals re 
ceiving whole-body radiation, there was no 
detectable alteration in the intensity of the 
radioautogram. This was in keeping with 
the absence of any appreciable change i 
the serum proteins at the particular time 


these animals were killed.' 


Infection 

In the course of this study, it was noted 
that radioautograms from animals suffering 
from an intercurrent infection, such as a 
pulmonary abscess, were barely fogged, a 
compared with the controls, a finding that 
suggested a generalized depression the 
incorporation of There was a cot 
respondingly low radioactivity of the serum 
proteins \n experiment Vas performed 
which indicated that these observations were 
not chance finding fo induce infection 
we used a strain of [scherichia coli com 
munis which was of known virulence when 
injected intravenously into a rat that had 
previously been subjected to a unilateral 
ureteral ligation \nimals prepared in thi 
manner were administered radiomethionine 
intraperitoneally as soon as lethargy and 
diarrhea were manifest and were then 


killed one hour late \s compared with the 


controls, the radioautograms of — these 
animals showed a generalized reduction in 
radioactivity 

* Dr. P | Bee i ested thi proce lure ar 
pr \¢ | the ! 
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Convulsions 


In line with what has frequently been 
deseribed in previous studies, Lorentzen has 
recently provided further evidence to sup 
Nissl 


a loss of nu leoprotein from 


port the contention that a type of 


tain reveals 


nerve cells of animals subjected to insulin 


convulsions.” In the present study, radio 
obtained from insulin-con 


that 


ul ed 


contrast 


were 


animals brought into. striking 


parts of the brain that appeared 


chromophobic, or questionably chromo 


phobic, in Nissl-stained sections 


Kats fasted for 24 hours and kept at an 


environmental temperature of 26 ¢ were 


treated on the average with 6 units of 


unmodified insulin. As illustrated the 


rachoautogram labeled 2 in igure 1, when 


radiomethionine was given simultaneously 


with insulin and the animal killed after its 
first convulsion, there was only slight gen 


eralized decrease in the intensity of 


radioautogram as compared with the control 


(mnddle of | igure). The bottom two radio 


iutograms show, however, that when the 


isotope was injected after the onset of con 


ulsions, there was evidence of a marked 


radioactivity throughout — the 


details of 


lecrease in 


brain. burther this experiment 


ire given in the legend of the igure 


Ihe radioautograms m Vigure are 


from another experiment and show sections 


through the left and right hemispheres, 


rm pectively, 


an experimental and a con 


trol animal. Curiously enough, in this in 


tance the pyritorm cortex of — the 


experimental animal (left side of Figure), 


is well as a number of subcortical struc 


tures, such as the perithalamic reticulum, 


did not show the same degree of change as 


other parts ot the brain It should be em 


phasized that the hippocampal cortex, which 


ordinarily reveals a very high degree of 


radioactivity, appears in the film as pale as 


the neocortex. As illustrated in Figure 22 


Nissl-stained sections suggested correspond 


ing, but much less striking, differences, 
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Fig. 1 


from two control and three 


Radioautograms of rat brain sections 
experiment il animals, 
1 


animals 


each receiving 


S*-labeled L-methionine 


ulsed 


intraperitoneal 
experimental 
with 6 units of insulin injection 
( unmodified Sections 


myection of 


were cory 


USF insulin ) were cut 


smmultaneously and mounted together to ensure 


equal thickness and identical processing and ¢ 5 
from control animals killed one and two and 
one-half hours, respectively, after injection of radio 
methionine, 2 


with 


insulin simul 
radiomethionine and killed after 
hours later 


followed 


from animal given 
taneous! 
first convulsion, two and one-half 


and / 


by racdiomethionine 


from animals receiving insulin, 
minutes subsequent to initial 
animals killed | hour later. In case 
me. of 
racdiomethionine 


In case ot i, 


re mained im coma 


seizure; 
of J), the animal received 
10% solution with the 


dextrose m 
and ceased 
no dextrose was 


to convulse given 


and the ani 


/ une 


% 

E 

2 


CEREBRAL RADIOAL 


LOGRAPH) 


big 2 radioautographs of comparable Set 
tions from hemispheres of a control (right) and 
a convulsed animal (left). Sections cut simul 


taneously and mounted together to ensure that they 
would be of equal thickness and subject to iden 
tical photographic processing lhe experimental 
inimal had insulin-induced convulsions for an hour 
prior to the administration of S* labeled L-methio 
rin Its brain shows considerably less radio 
activity than the control's. In contrast to the 
control, note that the region of the hippocampus ts 
as pale as the neocortex, Curiously enough, in this 
instance the pyriform cortex and perithalamic 
ulum were not affected to the same degree as 
other parts of the brain 

B, Nissl stained sections trom same experiment 
suggested corresponding, but much less striking, 
differences 


Neuropharmacological Agents 

The following two experiments are 1 
lustrative of the usefulness of radioauto 
graphic methods in studying the effects of 
neuropharmacological agents on the brain's 
metabolism 

Reser pine Reserpine is now widely 
used for the treatment of psychiatric dis 
orders and hypertensive cardiovascular dis 
ease. The mechanism of action of this drug 
remains obscure. In the following exper 
ment, reserpine (Serpasil) was injected in 
traperitoneally in’ rats one and three days 
prior to the administration of radiomethio 
nine. It was given in a dose of 1 mg/kg 
The animals were killed one hour follow 
ing the intraperitoneal injection of 75ye of 
the isotope After the second injection of 
reserpine, the animal developed diarrhea, 
tended to remain motionless with its eyes 
closed, and manifested poor righting re 
flexes. As illustrated in’ the right-hand 
radioautogram of igure 3, the brain from 
such an animal showed a marked generalized 
decrease in radioactivity as compared with 
the control’s brain (middle of Figure). A 
single injection of reserpine resulted in 
similar, but less conspicuous, changes (left 
hand radioautogram ). 

Anesthesia,-\n this experiment, a com 
monly used laboratory anesthesic, diallyl 
barbituric acid U.S. PP. (Dial) and urethan 
P. in combination, was administered 
to a group of rats. lor reasons that will be 
explained subsequently, both the experi 


mental and the control animals were placed 


Fig. 3.—Radioautographs of comparable brain sections from a control and two reserpine 
treated rats. Sections cut simultaneously and mounted together to ensure that they would be 
ot equal thickness and subject to identical photograph processing The rat whose radio 
autograph is shown at right received reserpine three and one days pnor to administration of 
S* labeled L-methionine Che other treated animal (left side of Figure) received a single 


dose on the day betore Section from control 


turther description 


£ 


Flanigan 


is shown in middle of Figure See text for 


| 
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SS 
‘wale 
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et al pe 


cold 
\fte r YO 


radiomethionine was 


in a room at 9 C during the study 
100 of 


intraperi 


minutes of anesthesia, 

injected 
toneally in the experimental group, and the 
The 
A dose 


and 


ame dose was given to the controls 


inimals were killed 45 minutes later 
of gm 


of diallylbarbituric acid 


0.16 gm. of urethan per kilogram, given 


subcutaneously, resulted in only a_ slight 


generalized decrease in radioactivity, as 
With twice this 


Was a 


compared with the control 
there 
generalized reduction in radioactivity. 

In the foregoing experiments it is not 
justifiable to that the 


with 


dose, however, 


CONSpi¢ uous 


assume cerebral 


changes associated reserpine and 


anesthesia were attributable to the direct 
ction of the agents used on the nerve cells 
of the brain. In both instances there is the 
possibility that the changes were indirectly 
the result of 


disturbances of homeostatic 


mechanisms. The capacity of reserpine and 
anesthesia to produce hypothermia through 
mech 
that 
could contribute to such disturbances, Ex 


interference with thermoregulatory 


anisms is one of the many factors 


posure to cold has been reported to result 


in changes of nucleic acid protein 


formation im the brain.'* The short-term 


nature of the experiments employing 
dhallylbarbituric acid made it feasible to try 
to control the variable of temperature. As 
i first attempt in this regard, the condition 
of cold was superimposed on both the ex 
and the The 


results con 


perimental control animals 


loregomng considered 


may be 


clusive only in so far as they showed that 


anesthesia in addition to exposure to cold 
different 


yave a 


racdioautographic picture 
trom that following cold alone 


Studies on Cerebrospinal Fluid 


(pon undertaking this study, we hoped 


that information would be obtained as to 


whether the blood-brain barriet plays a role 


it the formation of proteins appearing in 


the cerebrospinal fluid. Paper clectrophore 
sis Was used to study tthe radioactivitv of 
fractions of the 


fluid. The 


the various protem serum 


the 


cerebrospinal radio 
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activity pattern of the serum proteins could 
be matched quite readily with the colori 
metrie electrophoretic pattern. Unfor 
tunately, however, it proved to be impossible 
to obtain enough spinal fluid from the rat 
to permit concentration in the usual manner 
for colorimetric electrophoretic studies. In 
the unconcentrated fluid there was insuffi 
cient radioactivity to give more than a sug 
gestion of the peaks of the protein fractions. 
This was true even after eight hours was 
allowed for the assimilation of as much as 
four times the amount of labeled methionine 
necessary to obtain a satisfactory pattern of 
the serum proteins, 


Comment 
The present investigation was designed 
to explore the possibility of whether or not 
radiomethionine 
detect 
changes in the incorporation of radioactivity 


the administration — of 
would allow one to differential 
in the brain under a variety of experimental 
conditions. The finding that such changes 
can be demonstrated has many implications, 
but the following discussion will confine 
itself to those that stem immediately from 
the work that has been reported, 

Icxisting knowledge of the role of methio 
nine in general metabolism, together with 
the cerebral radioautographic and biochemi 


radiomethionine in 


cal studies of 
that 


Cohn et leads one to 


assume when 
is utilized in the 
If this 


assumption proves to be correct, methods 


jected into an animal it 


metabolism of proteins in the brain 


of the kind used in the present study will 
provide a simple means of sereening the 
entire brain for the purpose of obtaining 
effect of 


various experimental conditions on the an 


a qualitative appraisal of the 


abolic phase of the cerebral metabolism of 
proteins. After such screening, the applica 


tion of a number of refinements in radio 


autographic techniques would afford a 
means of obtaining some quantification of 
detected change _ 

Che qualitative nature of the method 
employed in the present study makes one 


reluctant to read into the radioautograms 


Vol. 77, June, 1957 


‘ 

4 

|| 

a 

pares, 


CEREBRAI 


RADIOAL 


TOGRAPH) 


been described. Except in the insulin ex 
periments, in which they were so obvious 
in one instance, no mention was made of 
differential changes in specific neural struc 
tures. But this is a matter that deserves 
further elaboration. In the experiments 
involving reserpine, anesthesia, and infec 
tion, one obtained the impression — that 
structures usually showing a high degree 
of activity were relatively more affected 
than those that normally showed only little 
or moderate activity It is conceivable, 
therefore, that structures characterized by 
high radioactivity might suffer more than 
others from metabolic disturbances of the 
kind reflected in these experiments 

The bearing of such a possibility on elec 
troencephalographie and behavioral changes 
seen in reserpine-treated cats has been con 
sidered elsewhere in a paper dealing with 
the hippocampus and its functional role as 
part of the limbic system.’ As noted above, 
the limbic cortex, generally, and its hippo 
campal portion, in particular, show a higher 
degree of radioactivity than the neocortex. 
The limbic cortex, i. e., the cortex of the 
great limbic lobe, comprises most of the 
phylogenetically old cortex. If it should 
subsequently be shown that the aforemen 
tioned radioautographic contrasts can be 
attributed to quantitative differences of 
radioactivity in the elements of the struc 
tures under consideration, the finding will 
have significant implications in regard to 
the alleged dichotomy in function of the 


“old” and the “new” cortex In those 
parts of the limbic cortex that have thus 
far been examined, there has been found 
high cholinacetylase ® and cholinesterase ! 
activity. The question therefore arises as 
to whether or not the high radioactivity 
seen in the limbic cortex and a number of 
other cerebral structures reflects a preferen 
tial utilization of methionine in_ protein 
anabolism, possibly correlated with acetyl 
choline systems and/or high cellular activ 
ity, 

The radioautographic picture seen in cases 


of infection is suggestive that a depression 
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more than the generalized changes that have 


in the anabolic phase of metabolism may be 
a contributing factor in the symptomatology 
related to the nervous system during infe« 
tious, febrile illnesses, e. g., lassitude, apathy, 
delirium, ete. In the light of this possibility, 
it would appear to be a matter of great 
practical importance to employ radioauto 
graphic methods to test the therapeutic 
hypothesis that the provision of an abundant 
supply of readily assimilated nutriments is 
conducive to restoring the anabolic phase 
of protein metabolism 

The results of the studies on infection 
and convulsions, when considered together, 
raise questions that bear on the predisposi 
tion of some children to seizures during 
febrile illnesses. Do untoward changes in 
protein metabolism during the illness make 
the patient more susceptible to seizures ? Do 
the seizures, in turn, aggravate an already 
deleterious process ¢ 

As long ago as the 19th century, it was 
inferred on the basis of Nissl studies that 
increased functional activity or morbid 
processes may lead to marked alterations 
in the content of nucleoproteins in’ nerve 
The semiquantitative speectromicro 
scopic studies of Caspersson,? Hydeén,* and 
others not only have provided more conclu 
sive evidence that such an inference is cor 
rect but also have indicated in a more 
convincing manner that large fluctuations 
in the formation or depletion of nucleo 
proteins may occur at a rapid rate. The 
present studies have yielded information 
that may prove to shed further light on the 
foregoing problem. In the first place, they 
have shown that following the administra 
tion of radiomethionine the degree of 
intensity of radioactivity in cerebral radio 
autograms parallels the intensity of staining 
seen in Nissl preparations. In the second 
place, in some experiments radioautograms 
were Obtained that brought into. striking 
contrast parts of the brain that appeared 
chromophobic, or questionably chromo 
phobic, in Nissl-stained sections. These 
findings indicate the potential usefulness 


of radioautographic methods for demon 
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A 
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strating dynamic 


alterations in the metab 


olism of the brain 


Summary 


\ radioautographic study was undertaken 
fate of 


to ascertain the in the 


receiving S**-labeled L-methio 


radiosulfur 


brains of rats 


nine under a variety of experimental condi 


tions. Ixploratory experiments are reported 


vhich a COMparison Was rrvcacle between 


the cerebral radioautogram of controls and 


those of animals that 


‘ olloidal 


whole body 


were, respectively, 


yiven 


trast), 


thorium dioxide (Thoro 


x-irradiation, infection, 
msulin 


(Dial), 


convulsions, diallylbarbiturie acid 


and reserpine 


('nder normal conditions the cerebral 


rahoautograms showed depths of contrast 
that gave them 


tensity of 


a striking resemblance to 


tained sections. The degree of in 


radioactivity 


paralleled the 
intensity of staining seen in Nissl prepara 


tions 


lollowing whole-body x-irradiation 


(300 r) there was no detectable change 


between the brains of control and those of 


experimental animals. Thorotrast resulted 


ina radio 


light) generalized 


With 


diallylbarbiturik 


Inerease Mm 


activity infection, and 


reserpine, 
ther 


This change 


acid anesthesia, was 


t generalized decrease was 
uggestively greater in structures normally 
Following in 


there 


howing high radioactivity 


sulin-induced convulsions was also a 


yeneralized decrease in radioactivity, and in 


one  imstance differential changes were 


discernible the 
latter 


clearly hippocampus. In 


these experiments, radioautograms 
brought into striking contrast parts of the 
brain that appeared chromophobic, or ques 
tionably chromophobie, in Nisshlstained see 


tions 
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Some of the implications of the foregoing 
work are considered in the discussion. 
Yale University Medicine 


School of 
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Histopathology of Psychomotor Epilepsy 


A Study with Silver Carbonate 


K. SCHARENBERG, M.D., Ann Arbor, Mich. 


In the first decade of this century Alz 


heimer ! 


published his fundamental studies 
of the histopathology of epilepsy Ile de 
scribed in detail degeneration of the glia 
characterized by swelling of the cytoplasm 
of the cells and fragmentation of their proc 
esses and designated this type of destruc 
stated 


(clasmatoden 


tion as “ameboid gha.” Alzheimer 


that ameboid disintegration 


drosis) was a sign of grave damage to the 


nerve tissue, that it was commoner in. the 


white matter, and that degeneration of the 


neurons was less impressive. There was no 


\ccepted tor publication Aug. 8, 1956 


Read betore the Second 


Neuropatholog 


19 


International Con 
gress of London, England, 
of Neuropathology, the Neuro 
Michigai 
Grant in Aid B-418 (C), I Ss 
Health, kducation and Welfare, 


Health Service 


psychiatri Institute University of 
Supported by 
Department ot 


Public 


further progress after the days of Alzheimer 
because the usefulness of the older techni 
cal methods was exhausted 

In recent vears new developments pel 
mitted a more detailed analysis of this dis 
order: introduction of  electroencephalog 
raphy, development of surgical therapy, 
making human biopsy material available, 
and selective histologic analysis with the 
silver carbonate methods of del Rio Hor 
teva 


~ 


Present Study 


Vatertal This 


biopsy 


tigation is based on human 


material trom the temporal lobes of 


60 cases of psychomotor epilepsy: Of these 
disposal by Dr 
Bailey, of Chicago, and 15 case 


Mi higan Ho 


ources;: 


5 case vere placed ato omy 


Percival were 


treated in the University of pital 


or were obtained from other 9 cases 


were utilized for illustrations; 7 of these 


were 


from Dr. Bailey 


1 Dense 
is of the first second, and 
upper part of the third 

100 


astroglio 


1 ARCHIVES OF NEUROLOG) 


IND PSYCHIATRS 


big 2 Intense pro 
liferation ot istroglia 
im the lower layers of 
the cortex; reduced to 
83% of mag. 200. 


Fig. 3.—Focal scars 
in the subpial zone; re- 
duced to 88% of 
100 


mag 


hig. 4.—Shrunken neuron surrounded by 
processes of a giant astrocyte in preameboid 
state; reduced to 76% of mag. * 400. 


PAL 
4 
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PSYCHOMOTOR EPILEPSY 


Fig. 5.—Swollen and de- 
generated neuron sur 
rounded by hypertrophic 
microglia and 
droglia in 
state; x 400 


oligode 
preameboid 


1.52 


appeared normal to the 


The biopsy measured from 
to cm 


unaided eye and wa tree from 


specimen 
tissue 
traumaty 


lesions, atrophy, or neoplasm. The tissue was 


cut on the treezing microtome at 15a and was 


treated with numerous variants of the. silver 


technique 
W ith these 


possible to analyze various histopathologic 


carbonate 


Findings procedures it Was 


phenomena, many of which were not previ 


ously known. In general, the histopathologic 


changes could be divided into two groups 


harenhera 


eration of the ghia, 


HISTOPATHOLOG) 


(1) proliferation, hypertrophy, and degen 


and (2) degeneration 


and necrosis of the neurons and of thei 


atellites 


Cortex: Proliferation and hypertrophy of 


the gha were very distinet in the first layer; 


there was always a dense network of astro 


glia, in which two distinctly different zones 


could be distinguished: a compact subpial 


layer (lig. 1) and a less dense network of 


astrocytes beneath it that spread into all 


6 Destroyed 
neurons covered by a 
network of hypertrophic 
oligodendroglia; re 
duced to BB% of mag. 


; 
eee 
> 
507 
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layers of the cortex (hig. 2). In the subpial 


zone there were frequently numerous well 


defined amorphous cars (lig 3) 


Necrotic phenomena were common in the 


gray matter, and there could be distin 


guished four types: (a) necrosis of 


neuron 


and their auxiliary systems; 


focal neerosis, which was. restricted to 


width of 


(ad) 


smaller areas or involved the entire 


the cortex; (¢c) diffuse necrosis, and 


laminar necrosis 


big. & 
atellite 


Group of necrotic neurons and their 
- reduced to 70% of mag. * 400 
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Fig. 7.—Degenerated 
and swollen neurons 
partly surrounded by 
degenerated satellites; 

100 


Fig. 9—Neuron with distinctly visible body 
and neurite surrounded by necrotic perisomati 
and periaxonic glia (state of necrotic preserva 


tion of Cajal); * 400 
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‘ad 


Fig 10.—Small necro focu 
shrunken neuron in it nter: reduc 
ot mag. & 100 


\. Necrosis of neurons and their satel 
lites, which was present in all cases, with 
numerous transitional types 

1. The neuron was shrunken and its pro 
esses were destroyed; the cytoplasm and 
the nucleus stained dark, and their structures 
were poorly outlined. The destroyed nerve 


cell was surrounded by processes of a giant 


Fig. 11 Relatively 
well demarcated ne 
crotic area which in 
volves all layers of the 
cortex: 100 


charenhera 


astrocyte in the preameboid state of disinte 


gration (lig. 4) 

2. A swollen neuron with an enlarged 
and partly destroyed nucleus sur 
rounded by hypertrophic and swollen micro 
glia and oligodendroglia cells (Fig. 5) 

3. Frequently remnants of disintegrated 
nerve cells were covered by a network of 
hypertrophic oligodendrocytes (lig. 6). 

t+. Swollen neurons, without a trace of 
normal structure, were partly surrounded 
by necrotic satellites (big 7) 

5. Very impressive were small groups of 
destroyed neurons surrounded by masses of 
necrotic auxiliary cells (big. 8) 

6. A necrotic parenchyma cell with body 
and neurite distinctly visible was sut 
rounded by necrotic perisomatic and peri 
axon glia (state of necroty preservation 
of Cajal) (Pig. 9) 

local Necro 


1. Small foe: of necrosis with a shrunken 
neuron in its center, surrounded by a belt 
of necrotic tissue (lig. 10). 

2. Large areas of necrosis which involved 
all layers of the cortex but remained rela 
tively well demarcated (lig, 11) 

( Diffuse necrosis of all layers of the 


cortex with fragmentation of all structures 


NRE 
ed to 84% 
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and severe disturbance of the architecture 
(lig. 12) 

I). Necrosis of all layers with preserva 
tion of the laminar character of the cortex 


(Fig, 13) 


big 13 Necrosis ol 


satellites in all layers 


neurons and their 
with preservations of the 
character of the cortex; reduced to 
ol 100 


laminar 


eh 


. 


bat] 


; 


&, 
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Fig. 12.—Diffuse ne- 
crotic area with ad- 
vanced disturbance of 
the architecture; * 400, 


Vessels: 


types in the cortex and in the white matter 


The perivascular glia cells of all 


were affected in a manner similar to that 
of the auxiliary elements of the neurons. 
The microglia was hypertrophic and was 
( 
14); all perivascular elements were grad 


frequently in process of migration 
ually disintegrated, and in the final stage 
the vessels were surrounded by necrotic glia 
(lig. 15). The pericytes were affected in 


Fig. 14.—Hypertrophic perivascular microylia 
im state of migration; reduced to 84% of mag 
400) 


4 
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Fig. 15 -Final 
of destruction of the 
perivascular glia: The 
vessel is surrounded by 
shrunken necrotic cells 


Reduced to 92% of 
mag. 400 


stage 


similar manner: Their cytoplasm was hypet 


trophic, and an 


intricate network of their 


processes was partly necrotic; the endothe 
lial cells were greatly swollen (Tig. 16) 
In the 


ture 


white matter the histologic pi 


was characterized by proliferation of 
astroglia, with numerous “monster astro 
cytes” of Weigert, swelling of the oligoden 
droglia (Vig. 17), ameboid degeneration of 


\lzheimet 


(lig. 18), and numerous areas 


of diffuse (lig. 19) and foeal necrosis 


Comment 
‘| he 


scribed 


histopathologic findings here de 


leave no doubt that the dominant 


Scharenhera 


HISTOPATHOLOG) 


change in psychomotor epilepsy is the de 
struction of the neurons and their auxiliary 
the 
parenchymatous cells 


the satellite 


systems, that is, of entire tunctioning 


umit of the 


lhe sig 


nificance ot systems of the glia 


was demonstrated by del Rio Hortega,? who 
showed that the 


neuron is supported by an 


a defi 


distin 


elaborate system of gla which has 


Del 


svstems two closely 


nite structure Rio Tlortega 


guished in thes 
but 


linked 


morphologically different 


component 
parts: (1) the perisomatic gha, which sur 


the the with a 
network of interconnected cells, and (2) the 


rounds body of neuron 


periaxonic ghia, which supports the pro 


< 


Fig. 16 
stroyed 


Partly 
pericyte in 
matter; 400 


J 
> 
: ‘ 
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These findings were confirmed by ce 


Castro,” who deseribed in the medulla of 


the cat perisomaty astrogha and 


who 


oligodendroglia, and by Scharenberg, 


studied the auxiliary glia in the human 


Gasserian ganglion. In the hypothalamus 
of man, Leopold Liss,” of this laboratory, 


demonstrated silver carbonate prepara 


tions perisomatic and 
(hig, 20). The 
this finding is demonstrated by 


| he 


show 


periaxonie astroglia 


pathologic counterpart of 


igure 9 


two illustrations (bigs. 9 and 20) 


that the nerve cell and its. satellites 


Fig. 18.—Preameboid 
and) 
tion ot the 
the vhite tratter re 
luced to 92% of mag 


astroglia om 
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Fig. 17 Hypertro 
phic astroglia and swol 
len oligodendroglia in 
the vhite matter; re 
duced to 90% of mag 

10) 


are morphologically and physiologically 


closely linked and constitute a single phys 
iologic entity, and that the supporting sys 
normal functioning of 


tems are vital for 


the neuron. In psychomotor epilepsy this 
physiologic entity is primarily attacked and 


cells 


The damage to the nerve cells is 


the nerve and their satellites are de 


stroyed 
reflected in degeneration of the neurons and 
by hypertrophy, proliferation, and degenera 
tion of their satellites. The histologic find 
ings strongly suggest that the neuron was 
truck first, since numerous 


necrotic nerve 
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; 
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Fig. 20 Normal perisomatn 
astrogha in human hypothalamu 
Liss); 400 


HISTOPATHOLOGY) 


| periaxonn 


(1) 


Leopold 


Fig 19.—Focal 
crosis of astrogla and 
oligodendrogha the 
white matter; reduced 
to 88% of mag. & 200 


cells were surrounded by hypertrophic and 
active ghia, and that the degeneration of the 
satellites occurred at a later stage. The 
vascular system was affected in a similar 
manner; the perivascular glia and the peri 
cytes were hypertrophic and were gradually 
disintegrated; the endothelial cells) were 
swollen 

In the white matter the dominant histo 
pathologie change was ameboid degenera 
tion of Alzheimer, which affected all types 
of glia and numerous foci of necrosis, sim 
ilar in character to those in the cortex 

It is reasonable to conclude that the histo 
pathologic changes of the neurons and their 
satellite cells here deseribed are peculiar to 
psychomotor epilepsy, since these are not 
known to occur in other primary disordes 
of the parenchyma ( Alzheimer’s and Pick’s 


disease; amaurotic idiocy) or in conditions 


in Which ameboid degeneration of the glia 


is a dominant factor, such as acute and 
chronic catatoni tates, toxic conditions 
(uremia), and many others 

\ll hi topathologis change here des ribed 
were intravital, since they were present in 
carefully preserved biopsy material from 


who survived surgery, and many 
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of whom improved; in spite of the severity 
of these changes, they are compatible with 
life for years. The question arises whether 
these changes take place in other parts of 
the brain. Although autopsy material from 
patients examined was not available, there 
is reason to believe that in’ psychomotor 
epilepsy the whole central nervous system ts 
affected: In one case both temporal lobes 
were examined, and the findings were identi 
cal; in three patients who were not treated 
surgically and died following status epilepti 
cus ameboid disintegration 


Was pre sent 


throughout the brain, as previously de 


scribed by Alzheimer. The degeneration of 
the parenchyma is not the result of grand 
but be the the 


was demonstrated by another case 


mal attacks may cause of 
latte r, as 
\ 19-year-old youth was deseribed as “epi 


had 
grand mal attacks and “epileptic psychosis.” 


leptic since infaney”; he numerous 
Diphenylhydantoin (Dilantin) relieved the 
13 months but 
The 


died of tuberculosis of the lungs, and his 


convulsive attacks for 


not 


the psychotic manifestations patient 


tologic examination showed 


proliferation 
and hypertrophy of the glia and foci of 


preameboid and ameboid 


degeneration 
throughout the brain. 


Summary 


In 60 cases of psychomotor epilepsy the 


silver carbonate method revealed extensive 
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destruction of the gray and the white matter 
of the temporal lobes. In the gray matter 
the neurons and their auxiliary systems of 
glia were affected, and there were numerous 
areas of necrosis. In the white matter ame 
boid degeneration of glia was the dominant 
change. 


University of Michigan 
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Pain-Spot Densities in Human Skin 


An Experimental Study 


GEORGE T. TINDALL, M.D., and E. CHARLES KUNKLE, M.D., Durham, N. C. 


It is common experience that pain sensi 
bility in the skin is not a uniform funetion. 


I:xploration of a small area of the skin 


with a fine needle will reveal both highly 


sensitive spots and areas where pain is 


scarcely or not at all perceived. This vari 


ability has been repeatedly commented upon 


in major studies of cutaneous sensation! 7 


A matter of some practical significance to 
the clinician, it has not been systematically 
examined in a quantitative way, particularly 
with reference to differences 


among indi 


viduals, Such an investigation is here re 


ported. 


Method 


\ calibrated needle algesimeter with a 25 
gauge plano-wire spring was used for obtaining 


thresholds (Fig. 1). A 


dermi with the 


pam 24-gauge hypo 


needle hub removed was 
tastened to the piston in the barrel 


he« ked 


microscope by a comparison 


‘| he shat p 


ness of the point was periodically 


under the with a 


standard. kor the purposes of this study the 


algesimeter scale was divided into six equally 


Space d units 


Repeated calibrations over the period of 


study demonstrated no change in spring tension 


This is illustrated graphically in Figure 2, in 


which the scale readings are plotted against 


acting on the 
chee ks 


months 


grams ol pressure 


Although 


curves, 


spring several were 


only two recorded nine 


Recorded for publication Aug. 1, 1956 
Medicine (Neu 


Medicine 


From the 
rology), Duke 
and Duke Hospital 

Read by title at the &lst 
the American Neurological A 
City, June 18-20, 1956 

This 


assistance ot a 


partment of 


University School of 


Annual 


sociation, 


Meeting of 
Atlantic 


mvestigation ha been made with the 


grant trom the Committee on 


Research, Council on Pharmacy and Chemistry 
Medical A 


American ociation 


algwesimeter 
made, 


apart, 


ig, 
hand and the 


pattern on the dorsum of the 
simeter 


CALIBRATION CURVE FOR ALGESIMETER 


* 7/25/55 


5/14/56 


REAVINGS 


THRE SHULD 


40 50 


GRAMS PRESSURE ON SPRING 


Fig. 2.—Calibration 
demonstrating it 
nine-month period 


curve tor 


alyesimeter, 
relative 


constancy over a 
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own, indicating that over the period of ic’ and was represented by the letter 
pring tension remaimes onstan h at ot descent of the alge simeter was 
“2 em. rubber tamp contaming < found to modify the responses; lowering the 
ed squares was used to impre instrument at about one-third the usual speed 
n the area to be tested produced significantly lower pain thresholds 
pot was tested near the center lhe rate, therefore, was kept as slow and as 
mniplity the calculation ) response constant a possible 
itage tamped area | how mn” One hundred fifty tests were made on 15 men 
um oO i hand in Figure | and 6 women, all young adults in good health 
needle wi inserted into the center of The principal area studied was the dorsum of 
wh (juare ane the quares were tested in the hand In six ubjects the forehead, the shin, 
lnnear order, for preliminary studi« howed no and the dorsum of the foot were also tested 
lifference I result obtained by this method Phe ellect on pain threshold ot erythema 
is compared with an order of testing in which and of ural ischemia were observed in five 
the successive points stimulated were in widely ubject First-degree burns were produced by 
eparated row A record was made for each ultraviolet irradiation, and ischemia was pro 
pot of the least pressure required to evoke the duced by inflation of a pneumatic cuff about the 
ensation of pam, as distinct from a feeling of upper arm to greater-than-systolic pressure 
touch, pressure, and sharpness. Since the high (150-170 mm. Hg) 
est reading on the algesimeter scale was 6, a 
ponse of pain elicited with pressure exceed Results 
this value was arbitrarily represented by = ; 
number / \ spot of skin withstanding the Phere existed in every subject a wide 
weight of the algesimeter for five seconds range Of pain sensitivity which was appa 


it had been lowered was defined as ently unrelated to the underlying venous Of 
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bony pattern. This is well shown by the 
diagrams in Figure 3, which represents tests 
on the dorsum of the hand in four different 
subjects Pattern a represents a subject 
with numerous low pain thresholds and rare 
analgesic spots; > and c, two subjects with 
intermediate patterns; and d, a subject with 
high pain thresholds and numerous analgesic 
spots. In nearly every subject studied the 
spatial arrangement of varied sensitivities 
appeared to be largely random It could 
be shown that the distance between an anal 
gesic and a highly sensitive spot is often 
exceedingly small. Hence, reinsertion of the 
needle into what was apparently the same 
puncture site often yielded a higher or lower 


threshold reading, presumably because the 


needle rarely reentered precisely the same 
spot 
peal test of the irea on the ane 


or other days usually gave similar scores, 
particularly in subjects in whom numerou 
tests were performed (‘Table ) The results 
of five tests carried out over a four-month 
period on the dorsur of the left hand of 
one subject are shown graphically in Figure 
} The SCOTE are all roughly comparable 
In general, similar core were obtained 
from right and left corre ponding body 
ireas of the same subject. In only one sub 
ject, a woman (Subject 15), were wide 


differences found on re-tests. In 10 tests, on 
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Interindividual | ariatio 


ns in Pain-Spot Densities 


Dorsum of Hand 


Percentage Highly Sensitive 
n One or Area Threshold of 2 or Less 


More ‘Test in One or More Test 


Left 


separate days, the percentages of highly 
sensitive spots varied between O and 52 
her lower scores were made in the first four 
trials 

Phe unusually wide range of interindivid 
ual variation in pain-spot densities, as al 
ready alluded to (Tig. 3), is demonstrated 
further in the Table, where the percentages 
of both analgesic and highly sensitive areas 
are listed for all subjects tested. Since more 
than one test was usually carried out on any 


given hand, the range of percentages, rathet 


AREA DORSUM LEFT HAND 
26+ SUBJECT 


i 

26, PERIOD OF STUDY 8/28 - 12/20/55 r- 

244, 

22 
20 
n 
¥ 8 
a 6+ 
14 
a 
a 

a. 

44 

24 / 

3 4 5 6 ? ‘ 
PAIN THRESHOLD 

Garaph to illustrate the Wmularity 
pattert obtained from the dorsum of the left 
and of the ime ihrect (Subject ll) over a 
nine-n th per | 


OD 


Area 
Right Left Right 
M 10-58 44-58 OM O24 
M 24-40 ‘ 2-20 
M 20 It-24 12-26 
M 20 lt 12 
10 26 1-20 2 6-22 
12 S12 2s 4-48 
i4 M 2 10 
16 M 0 24 is 
17 M 24 24 4-50 
M 0 2 100 
M 0 0.2 778 
| 
= 


A 


A 


than the average, is given. Among these 
ubjects the percentage of analgesic spots 
ranged from 0 to 58, while the percentage 
of highly sensitive areas ranged from 0 to 
100. No obvious correlation could be made 
between these variations among subjects and 
any visible or palpable differences in skin 
texture or thickness. A skin biopsy was 
made from one woman (Subject 3), who 
howed large numbers of analgesic spots. 
Microscopic examination of a section stained 
with the Holmes silver technique for nerve 
fibers revealed no unusual findings.* 

A mild to moderate ultraviolet burn of the 
test area in four subjects induced, as ex 
pected, a distinet depression of the pain 
thresholds. There was also noted a moderate 
decrease, but not a disappearance, in the 
number of analgesic spots, a result con 
sistent with the morphological and biochem 


ical changes of local inflammation.* 


In seven 
tests on four subjects a similar lowering of 
the pain thresholds was noted during the 
12th to the 20th minute of neural ischemia 
by a brachial cuff, but analgesic spots per 
sisted with but little change in their number, 
as compared with previous tests made in the 
same area 

Several miscellaneous observations were 
also made during the course of these ex 
periments. Many subjects occasionally re 
ported a sensation of cold, and less 
frequently of heat, at the pricked spot, as 
noted long ago! These responses occurred 
both in pain-sensitive and in analgesic areas 
\ few subjects sometimes reported that the 
pam radiated beyond the actual point tested, 
a finding attributable perhaps to stimulation 
of an underlying cutaneous nerve. Ina few 
tests a mild and fleeting “flash” of pain was 
noted as soon as the needle point made 
contact with the skin, presumably arising 
from transient deformation of a nearby 
pain-fiber ending. The “flash” was usually 
followed at some higher threshold by an 
other pain which was more intense and 

* The sections were prepared and examined 


by Dr. George Margolis, Department of Path 
ology, Duke University School of Medicine 
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sustained; this latter phase undoubtedly 
represented closer contact of the needle 


point with a directly underlying pain ending. 


Comment 

The different degrees of sensitivity to 
pain im any area explored with a needle 
point undoubtedly are closely related to the 
three-dimensional arrangement of the nerve 
nets in the epidermis and dermis. Spots of 
high sensitivity presumably indicate pain 
endings lying close to the surface, and less 
sensitive areas denote deeper endings. Sher 
rington's analogy of pain spots as lily pads 
scattered on and at varying depths below 
the surface of a pond is highly pertinent 
to these observations.® The analgesic spots 
might conceivably be interpreted merely to 
be areas in which receptors are present but 
have unusually high thresholds to excitation 
If this explanation were true, an increase 
in neural excitability induced experimental 
ly, as during the early phase of compression 
ischemia of a nerve trunk,'®!! should reduce 
the number of analgesic spots, or even elimi 
nate them. Our experiments yielded no such 
change. Hence, it is more tenable to con 
sider the analgesic spots as minute areas of 
skin containing no pain endings, 1. €., gaps in 
the “lily-pad” formation of pain receptors. 

Anatomic demonstration that such anal 
gesic spots are literally gaps in the pain-fiber 
network is as yet lacking. The solution must 
depend in part upon a histologic technique 
which will consistently stain all cutaneous 
nerve fibers and, in addition, identify pain 
endings as opposed to those carrying other 
forms of sensation. As Weddell has re 
cently emphasized, present staining methods 
fail to make such accurate distinctions.‘ 
This same difficulty prevents any direct com 
parison of pain-fiber densities in the skin of 
persons with few and those with many 
analgesic spots. 

The random nature of the spatial patterns 
recorded undoubtedly relates to the rela 
tively coarse structure of the test grid. 
Analysis by an exceedingly fine grid, con 


fined to an area of a few square millimeters, 
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would presumably uncover the arrangement 
described by Bishop, in which scattered 
spots of high sensitivity are surrounded on 
all sides by areas of decreasing sensitivity 
extending outward.’ 

The finding that with unusually slow de 
scent of the algesimeter the pain thresholds 
were lower requires consideration. It might 
be postulated that the usual rate was too 
rapid, so that the subject's response Was 
delayed beyond the true end-point, thus 
yielding falsely high thresholds. However, 
the standard rate of descent of the algesi 
meter was made sufficiently slow to prevent 
this artifact. More tenable is the possibility 
that at a slower rate the needle causes more 
deformation o1 penetrates more deeply into 
the skin. Whatever the explanation may be, 
the factor of rate of insertion is clearly 
important in use of a needle algesimeter 

The most striking finding in this study is 
the wide person-to-person range of pain 
spot densities. It appears at first glance to 
oppose the concept that cutaneous pain 
thresholds in man are fairly uniform. The 
principal support for this generalization, 
however, derives from the studies of Hardy 
and co-workers, who employed a technique 
of an entirely different order—a_ radiant 
heat stimulus applied to a relatively wide 
area of skin.'* Since spatial summation to 
pain has been shown not to occur, at least 
under the conditions of the heat-stimulus 
method, the threshold) measurement thus 
obtained presumably applies to the most 
sensitive spots in the total exposed field 
The densities of spots and the proportion 
which are analgesic are overlooked by such 
a technique. Hence, the conclusions reached 
by these two dissimilar methods of apprais 
ing pain sensibility are not incompatible 

The differing sensitivities to pain in any 
skin area tested by a needle have a practical 
as well as a theoretical significance. Despite 
the ample evidence for its existence, this 
variability is sometimes underestimated in 
clinical practice. It may lead the unwary 
examiner to conclude, after a cursory sen 


sory examination in a neurologically normal 


Tindall-Kunkle 


subject, that pain is distinctly better pet 


ceived in one limb area than in another; the 


discrepancy then disappears on more care 
ful testing, in which several spots in each 
area are sampled in rapid succession, per 
mitting the patient to “average out” the re 
sultant sensation, This latter method, crude 
though it be, is therefore more serviceable 
in the clinical examination 

The potential value of the grid technique 
for sampling pain-spot densities in the diag 
nosis and study of early sensory nerve o1 
tract lesions is yet to be adequately tested 
This quantitative method is somewhat tedi 
ous and requires an alert subject able to 
make accurate judgments of sensory end 
points. Its practical application in the clini 


may therefore prove to be limited 


Summary and Conclusions 


There exists in normal skin a wide range 
of pain sensitivity to needle pricks, but the 
scores obtained from a given area in the 
same subject over a period of time are in 
general similar 

An unusually wide range of variation in 
pain-spot densities is found in interindivid 
ual comparisons. Analgesic spots varied 
from 0 to 58% in the test zones here re 
ported 

\n induced erythema of the test zone 
lowers the thresholds and causes a reduction, 
but not a disappearance, in the number of 
analgesic spot 

During the period of increased excitability 
of ischemic nerve (12th-20th minute of 
brachial compression), analgesic spots pet 
sist with but litthe change in number 

It is inferred from these experiments that 
the analgesic spot represents a gap in the 
fiber network rather than a pain fiber with 
an unusually high threshold 

These observations are relevant to appal 
ent discrepancies which sometimes arise in 


routine sensory examination 


Department of Medicine, Duke University 
School of Medicine 
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GENERAL NEWS 


Excerpta medica Lifts the Curtain on Soviet Medicine.— \s a result of plans imitiate 


the | 5S. Public Health Service, National Institutes of Health, Department of Healt! 

lucation, and Welfare, arrangements have recently been completed with the Excerpta medica 

oundation 103d St, New York wherely for the first time in the histor 

echo ¢ tensive review of the Soviet medical literature im all areas of medicine will 
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Editorials 


SECTION ON 


Relation of Psychiatry to the Pharmaceutical Industry 


These word re writter an individu 1, and 
not a the epresentative of ar epartment of 
issociation 

\lthough a litthe learning is reputed to 
be a dangerous thing, a little too much un 


derstanding can be ab olutely fatal \s 


psychiatrists we pride ourselves this 
“understanding,” claiming to neither con 
done nor condemn. The extension of this 
way of life outside the patient-doetor rela 
tionship can all too easily sap away right 
cous indignation. Overcontrol of aggressive 
and hostile forees in order to preserve. the 
ego ideal of the all-tolerant, all-understand 
ng, paternalisty psychiatrist can lead to 
blunting of social value Some recent mei 
dents call for strong feeling and immediate 
action 

Unhke most branches of medicine, the 
psychiatrist has had relatively little contact 
vith the pharmaceutical industry until the 
past year or two. The advent of a me 
serve ot compound with a $150,000,000 
to $200,000 000-a-vear market ha opened 


t floodgate with which we were not entirely 


prepared to deal The initial reaction of 
ome of the unrealist Wa to have nothing 
lo do with the hoard ol tranget pounding 
it the gate Phere was considerable resis 
tance to accepting grants-in-a 1. fellow hip 


ind the usual type of financial support 


which the pharn ceutical industry ha pro 


ided for specialists in other field Ihe 
American [sy hiatri \ssociation cle 
its lack of tradition in th irea, ha dealt 


with this both wisely an by the judi 


cious acceptance of legitimate support. On 
the other hand, there have definitely been 
abuses, and it 1 these pecitically which 
have occasioned the pre ent editorial 

he contaets of psychiatry with the phar 
maceutical industry have been over 
Whelmingly beneficial that it would be 
well-nigh criminal to jeopardize them by 
not putting an immediate halt to the ill 
advised attempts at exploitation and undue 
influence by a few seattered individuals in 
a minority of the drug house It is al 
order of im 


most ible to itemize 


portance the salutary effects which can be 


noted. Certainly one of the most miportant 
vas recently pointed out at the work con 


ference sponsored by the Psychopharmacol 


National Institute of 


ogy Center oft the 
Mental Health by the editor of thi journal 
\lthough the remark was made in a some 
what different context, it is equally appli 
cable here rh dealt with the 


interest in both clinical and research poss! 


iwakened 


balitie ineven the remotest of state COUNTY 


or city ental ho put i] because of the avail 


ibility the ‘ new method ol treatment 


Phe pharmaceutical industry has long ago 


le immed the alue ot basic research and in 
in elfort to get at the fundamentals of drug 


ction, ha it 


erally poured millon dol 


lars into this enterprise within the fram 
york of their own) organization More 
nportant at th time than even the han 
cial support is the availability of trained 


personnel ino physical chemistry biochem 
animal psyvenology ind 
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medicine. The interchange of such trained 
persons between industry and the mental 
hospitals has already begun and will un 
doubtedly greatly increase as time passes 
Both sides stand to gain a great deal 

Phe provision of grants-in-aid “with no 
trings attached” has provided an amazing 
transfusion of vitality into many a strug 
yling clinical or laboratory research group 
in some clinic or state hospital. Financial 
watering of this apparently arid region has 
resulted in the appearance of oases which 
help to nourish the whole surrounding 
psychiatric neighborhood. The university 
departments of psychiatry and neurology 
have similarly benefited and, in turn, con 
tributed to the greatly expedited attack on 
the problem Nor has the research sup 
ported by the pharmaceutical houses been 
limited to clinical testing in the area of 
biochemistry iological, psychological, 
nd even psychoanalytic projects have been 
upported. More than one company has 
idopted the phile ophy “What ts good tor 
the field of mental health ts ultimately good 
for us.” Without exeeption the pharma 


ceutical houses have been most generous i 
providing free supplies of pharmaceuticals 
until the value of a particular compound 
has been well established. In addition, they 
have provided placebos, prepared medica 
tions in the form that the researcher finds 
most convenient, and provided adjunctive 
pharmaceuticals and numerous other such 
mall serviees.” with those prepara 
tions Whose saleability has been well dem 
onstrated, free supplies are usually available 
for a new or badly needed clinical applica 
tron 

Both direct and indirect) support have 
been given to the major organizations in 
the field of mental health. There have been 
not only contributions to general budgets 
but the provision of fellowships and the 
upport of meetings which bore no rela 
tionship to pharmaceuticals per se. There 
has been no attempt of which | know. to 
direct the selection of applicants for such 


fellowships or to determine the subjects or 


612 


composition of such meeting, with the ex 
ceptions indicated below. The pharmaceu 
tical houses have served a potent role as 
disseminators of information. Their pub 
lications have carried articles on progress 
or opinions in respect to mental illness 
which by no means deal exclusively with 
the beneficial effects of the particular prep 
aration which they may happen to market 
by underwriting the cost of publication 
they have made a whole variety of reports 
on current progress readily available. When 
these have dealt with pharmaceuticals, the 
negative opinions and the value of compet 
ing products have been freely presented, 
since no attempt was made to influence 
editorial policy. A fair number of the pub 
lications so supported in no way dealt with 
the pharmaceutical area. 

The most recent benefit of this general 
type has been the offer of one of the phar 
maceutical houses to underwrite, for five 
years, expenses for bringing a distinguished 
foreign researcher to the United States for 
presentation of a lecture at the annual meet 
ing of the American Psychiatric Associa 
tion. The choice of person would rest with 
the Association. In summary, the pharma 
ceutical houses have provided an infusion 
of funds, of personnel, and of general help 
fulness, in addition to the specific merits of 
the products which they are producing. 

Now, as to the other side of the picture 
Most of the difficulties arise from ove 
eagerness on the part of the pharmaceutical 
houses to push their particular product. In 
occasional cases a physician has encouraged 
a pharmaceutical house to pander to his 
need for recognition and allowed himself 
to be exploited. One brazen incident of this 
type resulted in) premature, unwarranted 
clams which served only to bring disre 
pute to the whole field of pharmaceutical 
investigation. Acceptance of financial sup 
port or assistance, the provision of free 
medication, or other help should not place 
the recipient under a feeling of obligation 
that he must produce a “favorable” report 


Short-term gains of this sort are rapidly 
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dissipated, since after one or two such un 
substantiated testimonials the investigator 
finds his professional integrity is discred 
ited, the journals find his publications no 
longer acceptable, and even the pharmaceu 
tical houses allow him to drift into. the 
discard. There exist certain investigators, 
in all the fields of medicine, who are known 
to turn out laudatory articles about what 
ever they investigate (whether the deception 
Is conscious or unconscious), and these are 
generally disdained by the drug industry 

Before | continue of mayor clari 
fication is needed. One cannot speak of 
“pharmaceutical houses” as though it were 
a single, integrated functioning entity. Like 
Drahma, most of them are four-handed, 
four-headed personalities in which central 
ization of control is not always perfect, so 
that not infrequently there is incoordination 
between one arm and another Phe two 
hands with which psychiatrists are most 
likely to come into contact are Research 
and Sales and Promotion. These have quit 
different functions and often quite different 
ethics. With very few exceptions, the re 
search divisions of the pharmaceutical 
houses not only are sympathetic and unde1 
standing of the problems which the investi 
yator or clinician faces but are interested 
in a completely impartial report, although 
naturally they are hopeful that the drug 
under investigation will prove to be a valu 
able one. Certainly the legitimate pharma 
ceutical house prefers honest negative 
reports, especially carly in the investiga 
tional stage, since it can then abandon the 
product rather than invest hundreds of 
thousands of dollars, only to find its use 
lessness when it is placed on the competitive 
market 

In contrast, the function of Sales and 
Promotion is exactly what its name implies 
Their basic concern is not judgment as to 
the value of a particular preparation but 
the task of promoting and selling what is 
provided them. The limitations and. side 
effects of a particular preparation are pro 


vided them by the clinical investigation 


K line 


division of the pharmaceutical house, but 
by the time the information has passed from 
the original investigator to the research o1 
clinical investigation division, then on to 
the top echelon in Sales and Promotion, and 
down through the field managers and out 
to the detail men an inevitable process of 
oversimplification, with the tendeney to “ac 
centuate the positive and eliminate the nega 
tive,” results. Many of the detail men 
themselves are extremely conscientious and 
attempt to keep abreast of the current litera 
ture in its original form, but unquestionably 
certain distortions result \s has been 
pointed out to me, the pharmaceutical in 
dustry is unique in that the advye ruising and 
sales promotion are directed at the physi 
cian; the actual purchasing is done by. the 
Wholesale house s, the ultimate consumer, the 
patient, not having direet relationship with 
the manufacturer or producer, This in itself 
produces highly complicated situation 
\Ithough the Sales and Promotion divisions 
of most of the pharmaceutical houses opel 
ate at a much higher ethical level than do 
most businesses, they nevertheless exist in 
a highly competitive market and cannot help 
being influenced by the successful practices 
of other types of merchandising, It is in 
this area that conflict between commercial 
techniques and professional standards may 
Arise 

Nowhere have the characteristics of a 
profession been expressed more succinctly 
than in a recent article in Science by Van 
nevar Bush. He says in part 


Members of a profession mimster with dignity 
they demand the re pect due to their skill and de 
votion; they do not merely advise, they insist upon 
heing heard; they do not submit their opinions for 
the judgment of the layman who is their chent, no 
matter how powerful he may be; they insist that 
they have his confidence and that, in their special 


held, their opinion hall control, or that the chent 


turn elsewhere, They recognize that he may need 
to join their findings with factors outside their 
pecial field in coming to decision But within 


their proper scope, modest men though they ma 
be, they advise and guide with pride, and with the 
insistence that the ancient art which they represent 


be received with the respect which is its due 


7 
a 
; 4 
6) 
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at this point—-the insistence 
the 


that there is the 


exactly 


medicine be received with respect 


hich if 


peaking out, It is the 


clu necessity 


business of busi 
to make a proht but unless the profes 


upon it own rights and 
it will find itself being manipu 
not 


ind exploited for ends which are 


wn. Both business and the profession 
ive their proper area of activity and, like 
ronnl get along best when each 
defined 


and, if 


neighbor 


has clearly what is within its own 


phere necessary, demonstrated that 


it will not be cajoled or maneuvered 


In a number of petty ways there have 


been attempts at infringement upon profes 


ional bringing these to 


the best 


prerogatives 
interests of 
then the 
and the 


public 
both 


prot tation, 


groups will be served, since 


profession can retain its dignity 
not be 


that 


commercial mterests 


tempted to 


Operate an area 1s beyond thei 


COpM 


The list of attempted abuses 


presently rather small but is apt to grow 


in both length and magnitude unless the line 


drawn, Whereas it is perfeetly appropri 


ite for a pharmaceutical house to encourage 


in estigator to report positive favorable 


the investigator is satisfied that 


has tested a sufficient number 


in an adequate manner, it is equally im 


proper that any attempts should be made at 


uppression of an article contaiming an un 


favorable report. It is consonant with pro 


fessional dignity for an author to allow 


himself to be quoted if his words are not 


torn out of context to say omething other 


than he intended, but it is disturbing to 


one’s self quoted a manner 


vhich implies 


recommendation of a product 


vhen it may have been given only “faint 


praise” as compared with other drugs. Sci 


entihe reports are not to be used like play 


reviews, Where the few kindest words are 


plastered on a billboard or in 


| ame Wspapet 


ul. There certainly nothing immoral 
about sending the draft of an article dealing 


with a drug to the appropriate pharmaceuti 
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cal house for comment which may provide 


information unknown to the author (pub 
lished or unpublished), but it is certainly 
below professional dignity to have the phar 
maceutical house write the article, to which 


the investigator merely affixes his signature 


The practice of collecting such and such a 


number Ot Cases, much a 


here 


doing this, 


paid for at so 
head, is at least questionable exist 
but 


the value of forms hastily filled in by busy 


certain rationalizations for 


clinicians is not a sensible way of evaluating 


a drug 

All of the above-mentioned incidents have 
occurred within the past year, and the ones 
that I have itemized were deliberately se 
lected because they had occurred to persons 
other than myself. There have been differ 
ent, equally undesirable, occurrences, against 
which I and others have had to take a firm 


stand and issue a strong protest 


Since it now appears happily inevitable 
that psychiatry and the pharmaceutical in 
dustry will be closely associated, the prob 
lem is how best clearly to define the rights 
and prerogatives of each. To this end we 


(and | serve merely as the spokesman for 


most of my colleagues who are doing clin 


ical drug 


that a 


conference of a group of such investigators 


investigations) believ: 


with the top administrators of the pharma 


ceutical industry 


would serve the valuable 


purpose of establishing certain “ground 


rules” which would make for a happy and 


\fter 


desi 


compatible relationship in the future 


such 


a meeting | believe it 


would be 
Psychiatric A 
tion to establish an ad hoc committe: to deal 


able for the American 


SOCTA 
with infringements against the to-be-estab 
lished ground rules so that the 


and 
dignity of the entire profession might be 


brought to bear against those who attempt 


to violate these ethics 


Vhere should certainly be no ittempt to 
regiment by whom and in what wav clinical 


investigations should be but since the 


number of investigators in this field is rela 


done, 


tively limited compared with those in 
other fields of 


many 


Is be heved 


medicine, it that 
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igreement could be reached on such sub 


jects as the use tific publications for 
sales and lotion, oof im 
formation sentation 
at a protessional 1 Ing = protes 
sional journal, and I 
ype which call for discussion 

My personal familiarity with the men 
who serve in the pharmaceutical industry 
in both professional and administrative ca 
pacities is reasonably extensive, and, with 
lew exceptions, | know them to be men 
of good will, whose interest extends be yond 
the purely financial to a strong desire to 


be of service not only to the medical pro 


to the ittention 


intentioned 


Lonk 
ethieal 


ire excep 


it will be mnpossible for the neces ary 


| 


lo otter 


} 


pro iptly and effectively 


to be exerted and they, lino 


are 


Denehits, but | 


which 


elves debase 


tition 


criticisms wl 


d by 


h 


atte mipling 


| have had 


compared with the 


belt ve action 


mu 


t be taken 


in order to rain 


is begun so promising 
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Effects of “Tranquilizers” upon Pathological Activity 


in Psychotic Patients 


Chlorpromazine 


ROBERT P. CUTLER, M.D., Evanston, Ill.; JACK J. MONROE, Ph.D., and THOMAS E. ANDERSON, Ph.D., 


Lexington, Ky. 


Harl! 


as a single 


Delay, Deniker, and were first to 


Lise chlorpromazine agent in the 


treatment of excited and agitated states and 


to note its quieting effect upon such psy 


chiatric conditions. Iexcellent descriptions 


of the “tranquilizing” effeets of chlorproma 


zine have been reported by European and 


Ienglish investigators In some of these 


it appears that “tranquilizing” effect 
to the 


report 


refers merely substitution of somno 


for “pathological activity,” while in 


that 


lenes 
other it “normal” supplanted 


“abnormal” activity Sometimes abnormal 
tivity was defined as “hyperactivity” and 


can literature emphasis has been placed on 


ometimes as “hypoactivity In the 


the reduction of hyperactivity.*? 
\Ithough almost all evaluations of chlor 


promazine in psychiatry have attempted to 


measure its effect in terms of changes in 


disturbed behavior, few investigators have 


wctually defined in advance the specific ab 


normal behavior to be observed and then 


tested their data statistically to see whether 
behavior 


Most 


have not been adequately controlled, and in 


pecific changes such occurred 


when the drug was given studies 


only a few have precise measurements of 
drug-induced changes been attempted. Sel 
dom have the eriteria of disturbed behavior 
been expressed ino observable 


Most 


symptoms of 


demonstrable reliability investigators 
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agree that the drug causes a marked reduc 
tion in pathological “overactivity,” but they 
seldom have stated clearly what replaces this 
behavior 

The 


to evaluate 


purpose of the present study * was 
the effects of chlorpromazine 
upon pathological activity in psychotic pa 
tients when pathological activity was de 
fined in terms of specific behavioral signs 
and when degree of activity was quantified 
number of 


by actual count of the 


times 


per week these signs appeared. It was also 
proposed to observe the relationship between 
activity and somnolent behavior and to study 
this 
chlorpromazine 


to be 


changes in relationship induced by 
A method which was found 
useful in defining and quantifying 


pathological activity will be 


presented in 
considerable detail 


Materials and Methods 
Nine 


an average ot &2 years of experience 


Observers male psychiatric aides, witl 


in handling 


psychiatric patietits, served as observer Instruc 


tion was given in making observations, but the 


aules were not 


or told 


mtormed of the drug being tested 


which patients received the druw or the 


placebo. One of us (R. PoC.) held a one-hour in 
terview with each observer at the conclusion of the 


experiment The interviews were focused upon 


the observers’ attitudes about the use of drugs in 


psycluatrie treatment, their hopes for results. their 


opmions about the drug tested, and their feelings 


All of the observers 


optimistic about the drug, and all held great hopes 


about such experiments were 


* ‘The members of the nursing service 
Miss Ann Mathews, director of nurs 
ing, and Mr. Ernest |. Simnacher, chief pharmacist, 
study; Harris Hill oft the 
Addiction Research Center helped with the experi 


served as 
observers: 


assisted in this 


mental design 


| 

Be 

a 

Olo 


CHLORPROM EFFECT 


ior therapeutic success by this means They 


openly encouraged the patients to cooperate 


Twelve chronic schizophrenic male 


patients, from 27 to 64 years, who 


had 


activity” 


ranging in ape 


shown daily behavioral Signs ot “pathological 


over a period of at least three months 


were selected lwo were catatonic type 


two, of the hebephrenic type; , ot the undit 


ferentiated type, and seven, paranoid type 
illness ranges 3 44 years, 
duration 16.6 years 


il Ine all 


insulin ipy, and 


Length of with 


an average During the 


course of their patients had received 


lobotomy 


undergone 
None had 


institutional 


and two had 


five years prior to the study 


received therapy beyond ordinary 


care for three years prior to the experiment 


Drugs and Dos | two instances, in 


which the 


xcept m 
mntra 
The 


and wa 


drug was wutially administered 


muscularly, chlorpromazine was given orally 


initial dose was 50 me. every six hours 


four-da period to 10 n every 
daily ) Placebo 
with the chlorpromazine.4 
Phe 

ot 6 by 


\fter 


neither 


ove! i 
(0000 my 


increased 


six hours used were 


identical in appearance 
k:xperimental 1) 


vided into two group 


lyn 12 patients were di 


a disintere sted, non 


participant pharm cist a control period ol 


three weeks, in whicl group was given 


placebo or chlorpromazine, one group received 


chlorpromazine tor six week ind the other 


receive placebos. During a second period of six 


weeks, both were giy During a 


third 


pling ebos Wa given hile 


placebo 
had 
rpromazine lor 1x 


Only the 


group 


period, thre which started on 


week 


and the other Zroup Was piven placebos 


chief pharmacist knew were on 


patients 


placebos piven time 


chlorpron or 


a “double-blind,” cross-o vn was used 


own control 


Path 


activit Was 


and 


detine ose 


vmptom otor activit patient 


peculiar to ¢ 


revealed re cw ¢ 
period ol ntl 
se behay 


onth of 


rpron 
of Mr 
[al 


ON BEHAVIOR 


observe patient hourly and to note the 


sheet the number 


that 


ppropriate s his score 


syvinbol of listed for patient 


pton 


syvinptoms 


icl | during the hour. Lf no pathological 


appeared, a zero was entered It no 


observation was made during a given hour, linn 


as drawn throug! lat space of the score sheet 


led on the face sheet any 


new recurring pathological behavior 


Ihe 


eacl patient was 


Vinptoms of 


degree of patholos ical activity exhibited by 


determined by counting — the 


number of hours per week in which one or more 


t his characteristic symptoms were observed. In 


computing daily pathological activity scores, the 


hours between midnight and 6 a.m. were omitted 


hecause of almost con plete absence ot pathologu il 


activity during this period 


Stan with entru 


halt 


filled in on each patient 


leep charts spaces lor 


ever hour tor all 24 hours of the day were 


starting in the third week 


of the control period and continuing throughout 


the experiment. A sleep score on each patient wa 


obtained by counting the number of hours during 


the week when the patient was asleep 


Direct comparisons between pathologu al activity 


ind somnolence were mace by converting their raw 


into tandard deviation units,” using the 


control data as the standard. Statistical significance 


induced by chlorpromazine in both 
te sted, 


of mean chanpe 


pathological activity und und leep was 


using the ¢-test as apphel to repeated measure 


ments on the same subject 


Qf special interest was the relationship between 


and wtivity during the hours 


diay 


relation lip ol 


leep pathologac il 


ot the when the were normally awake 


he 


COTt 


patient 
leep and pathological activity 


during the mtervals of & to ll a. m. and 


tati ill computed usitiy ap 


Variance und covariance 
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recordin 


Copy ! 
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o provided an 
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i his medical chart over 
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puted to establisl the 
hiatrn were mstructed one of 
t i! litte 3 
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each patient im the stud onsisting of a face eet 
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ry ure Veans and Standard Errors of Weekly 

Paper), ane lnod gical Scores During the 

Pertod 
experiment thie follow! 

e repeated, as follow weight 

die Second Third Mean per 
urine urobilinoven, once a weel 0 Week Week Patient 
count 


eve two weeks, id blood 


itting), ome-halt hour after 


ind placebo 
tud | por completion 


medication and observation 
10 da alter which they wer 


m order to obt un data on 


drug and to observe furt! 12 
Mean per week 
ud attention upon 
oO groups of six patient 
(roup was composed of 


group statistically negligible These 


analyses 
tud (ne group wa 


' howed that the least active patient during 

ttention (including linica 

: the control period had an activity score of 
all 18% weel ot the ex t 


he other group w denied placebo . Hl and performed at a level which was al 
After three weeks the most six times the largest standard error 


Difference (6.94) Pathological activity 


Mical 


SCOTeS Were 
met these yroups were comp 


therefore sufficiently elevated stable 


enough at the beginning of the experiment 


to permit measurement and statistical testing 
Results 


of changes induced by drugs 
Keliahilit of Pathological lctivity 


Direct evidence of reliability of scores 


Statistical analy st ot pathologi il Wis obtained by comparing the obse rvations 
cores during the control period 


of multiple observers who 
presented Table 1. Fluctuation 


independently 
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is Kank-order correlations 
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CHLORPROMAZINE ON BEHAVIOR 


DRUG FIRST GROUP 
N=6 


ORUG FIRST PLACEBO |SECOND PLACEBO FOLLOW-UP 
PERIOD PERIOD PERIOD PERIOD 


SLEEPING 

a a 
A 


ACTIVITY 
ee 


Mean 


rpromazine im fi drug group 


ranged from 0.61 to O.Y8, with a median p Phe total number of symptoms listed for all 


of 0.90. These coefficients satished the usual ubjects wa 2 Phere wa however, a 
tandards of reliability of measurements trong tendency for observers to agree upon 

Analysis of behavioral ymptom t ingle yinptom tor each patient leon 
showed that the number of different symp- example, they consistently noted I4 of the 
toms which characterized individual patient 2 symptoms (Table 2) The remaining 
38 


ranged from 2 to 6, with a mean of 4.5 Viniptomis were not consistently observed 


big 4 Mean chang patholog ical etivit na leep mdueed 


hlorpromazine in second drug group (N-6) 
DRUG SECOND GROUP 
N=6 
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by multiple observers and may be considered 


‘Iringe symptoms,” which, from the stand 


point of measurement, represented incon 
tent fluctuations in the patients’ behavior 


The 14 


ivreed 


ymptoms upon which the observer 
while than one 
“defined,” 


wcounted for 75% of the total pathological 


representing 


third of the number originally 


tivity observed during the experiment 


Pathological 
Induced | 


reduction in 


Activity and 
Chlorpromazine A 


(hanges im 


pathologic al activity 


owed 


chlorpromazine In both drug 


periods activity dropped significantly below 


the predrug levels by the end of the second 
veoh ol medication 


(lig. 1) 


In the first drug group 


there was a mean reduction of 


standard ck Viation units im hours per 


veek of pathologi al activity In the second 


(lig. 2), 


drug group there was a mean 


reduction of standard deviation units 
In both instances these changes were statis 
(P<O0O1). After abrupt 


cessation of the drug, pathological activity 


tically significant 


harply during the first week but did 


not regain the predrug” level In facet, 


tclivity scores in the first drug group did 
not reach the predrug level until more than 
last medication 


three months after the 


4 


waking 


Drug-induced chi si 
hour 

Pathological activity significantly 
Sleep behavior 


Symptom-tree behavior 


IRCHIVES 


nN sleep and pathological activity 


NEUROLOGY AND PSYCHIATR) 
In both groups (Pigs. 1 and 2) reduction 


pathological activity was accompanied 


After abrupt 
cessation Of the drug, mean hours of sleep 


by increase in hours of sleep 
returned to the predrug level during the 
first week 
Drug-Induced 
Pathological 
/lours 


activity 


and 
Waking 


Statistical analyses of pathological 


Changes in Sleef 


Activity During 


and somnolent behavior observed 


during hours of the day when patients are 
| 


> 


normally awake are presented in Fig, 3 


Since both sleep and pathological activity 
were limited to “normal” waking hours (42 
weekly 


scores theoretically could 


from 0 to 42 


range 
During the control period, 
the mean pathological activity level for all 
patients was 25.33, and the mean sleep score 


was 1.50. In the first 


week of medication, 
the mean for pathological activity dropped 
to 16 4], but the mean hours of sleep rose 
to 942 neither 


Hours of the day when 


pathological activity nor sleep was observed 
15.17 
to 16.09, a statistically negligible increment 


(lig. 3, white area) increased from 


\s medication was continued, hours of 


pathological activity were progressively 


fewer, whereas hours of sleep increased 


very little after the first week on the drug. 


reduced 
iwniticantly increased P< OO] 
significantly increased 


NEITHER PATHOLOGICAL 
ACTIVITY NOR SOMNOLENT 


BEHAVIOR 
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Consequently, hours of symptom-free be 


in the first week on drug, to 28.09, in the 


havior increased progressively, from 
sixth week on drug 
Both the reduction in pathological activity 
and the hours of 
analysis of COVATIANCE 


that the 


Increase mn sleep were 


statistically significant 0.01) 


demonstrated 


Increase in sleep during waking 


hours was net sufficient to account for the 


decrease pathologic i] activity observed 


during the same period 
fhects..-No 


Were 


significant changes 


observed We ght blood pres 


ure, liver function studies, or blood counts 


during the experiment. In two cases a mild 


skin rash was observed over a brief period 


\fter receiving the drug for two weeks, 


one patient who had received 600 me. daily 


for seven days showed signs of severe 


Parkinsonism, which disappeared five days 
after the 


had 


respiratory rate of 


drug was 


stopped The 


a pulse te of 148 


patient 
also and a 
\fter being 
10 days, ( ag as 


increased to 600 mig. per day for 


min 

off drugs for again 

even days 

Signs of Parkinsonism reappeared, but di 

appeared during the six weeks he was. re 
placebos 

Follow-l p Study No 


of attention 


nificant effect 


(placebo) upon pathological 


activity of sleep were 


follow uy nod 


observed during the 


Sleep scores remained 


constant at the predrug level, and activity 


tence | to revert to the control period base 


line 
Comment 


which 
The 


group 


The findings raise some question 


may be answered by future studies 


le vel of pathological activity in the 


which received chlorpromazine first re 


maimed significantly below its predrug base 


after the 


I’ re sumably, the 


line for three and one-half month 
drug was 


which 


would ha 


topped group 
cond 


had 


than 


received chlorpromazine 


behaved in a similar way 


observations been continued for 


Trleore 


six weeks The re sin the first group 


Carry over’ ettect of 


suggest possible 


studies have 


that 


longer duration than other 


shown, lurthermore, the fact drug 


induced somnolent behavior during waking 


hours tended to inerease as pathological 


activity decreased suggests that the drug 


may, im part, cause substitution of one 
form of 


It ais felt 


vathological activity for another 
] s 


that future studies should detin 


and analyze the drug-induced behavior that 


replaces the behavior which is reduced o1 


abolishe 


everal investigators have sted that 


observers who ad 


the expectation of 


minister the medication may materially at 


fect the results of the drug. Sabshin and 


Kamot” attributed the lack of ucces wilh 
chlorpromazine in their study to the pessi 
mism of the personnel who participated im 


hikes and 


Improvement im the 


the experiment ‘attributed 


control group im the 


first three weeks of thet 


experiment to the 
attitude of the per onnel, The im 


of the 


po tive 


portance observer's attitude has been 


perhaps, overemphasized, Observers in thi 


highly and 
etlect 


the first two week 


study were optim tn expected 


beneficial from the drug. During 
of the experiment path 
ological activity the placebo group drop 
nificantly ince 


had 


no significant effect upon pathologi il 


sightly but not 


| 


and “attention” by observer 


pla ebo 


ity during the follow-up period, it i que 


| 
tionable that the initial decline in the 


placebo group wa attributable to the atts 


tudes of the observer It could have been 


due to the over-all reduction in extraneous 


stimulation of the placebo group, resulting 


from the lowered pathological activity in the 


drug group 


The procedures used to quantify 


path 


ological ae ty in thi tudy offer certain 


er. the usual approache re 
ported in the literature 
cific beha 


ubyect 


Detning the 
] 


moral yiipton each 


peculiar to 
} 


under observation in advanee, and 


training observer ognize these sign 
con ubyectivity 
observat 


pre 


a] 
as a numerical score that could 
tested 
Cutler et al 


A. M 


particular behavioral 


ymiptoms 1s¢ 


spe thie to the 


experiment 


tudied 


were 


There is no 


reason to 


ame symptoms to appea Wn 


ubjects under other conditions. It 
that the method ce 
applied to the 


under a 


ed howe eT 
this paper e; he 
effects 


drug variety of 


conditions and with different types of sub 


Summary 
blind” 


ot hlorpromazine on 


In a “double experiment the effect 


“pathologi al activity 


ind omnolent behavior | tucdied in 


hronu |) yehoti patient 


elected 
toms of pathological activity pecul ar to 


aid 


hourly 


were hourly by nine 


over a period ot vee} 


leep chart ame 


were ke pt over the 
riod 


Use of 600 mg. of chlorpromazine daily 


gnificantly reduced pathological activity in 
thre ‘ 


omnolenee 


psychotic patient drug also 


gnificantly imereased during 


hours of the when the 


but 


day 


e patients were 


normally awake this increase was not 


ulficient to account for the reduetion in 


pathologic | activity 


Cutler) 
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Consequences of Surgical Illness and Treatment 


Interaction of Emotions, Personality, and Surgical Illness, Treatment, and 
Convalescence 


JAMES L. TITCHENER, M.D.; ISRAEL ZWERLING, M.D., Ph.D.; LOUIS A. GOTTSCHALK, M.D.; 
MAURICE LEVINE, M.D.; HYMAN SILVER, Ph.D.; ALLEN COWETT, M.S.S.; SENTA COHEN, Ph.D., and 
WILLIAM CULBERTSON, M.D., Cincinnati 


Phe commonest sequence urgical prac ssopher,* and + We settled upon 
directing out rts toward 
tice may be described in four words: illness, urecting our 
treatment, convalescence, and recovery. The ‘ 

present paper reports a study of the natural unicipal general hospital surgical patients durin 
history of these four processes im 200 sur the period ot Irv treatment, and convalescence 

gical patient Further, it reports an e devised a procedure | random selection 
» patient clutter to the ward ot the 
exploration of the interaction of these prov 
4 ingical ervice durinw a invle calendar year \t 
esses with the total personality and of the yy. end of the vear we cor pared the patients who 
pathways by which vchologi il factors had been meluded the tud with the entire 
modify the patient’s transition from illness uu 1 population (3656) of the me year, The 
t roups wet ite milar with respec oO ave 
to recovery and by which personality” ts pect 10 
eX duration o ho pital ite ind) severtt 
changed in the surgical experience iit Bila ind whether or not operation 
Previous publications covering the work — y. performed. Thus the 200 subjects were found 
of our research team have reported the to be “representative ot the larger group of pa 
prevalence ot psychiatric disorder in sur Wdmitted durt the yea 
lhere were dail liatri nterview 
gical patients, the relationship of emotional , 
thie rancon hoset trom the da 
conthet to the onset of il illness,? the on ow leavit the hospital Interview 
proble m of hoses during al all ried in appro nd were not rigidl 
ness,* special psychologi il problems in preconceived W litle our 
technics tr the | lial natient. we mat 
volved in the treatment of the aged with ! 
2 ew re linal | te 
urgical ines and the phenomenon ot 
proceed ‘ cst ‘ rie the 
delay in) seeking urgical diagnosis and 


(M-664) 
He 


an 
treatment.! tial experience marit lite vocational experience, 
nd interpe nal relation Our purpose was to 
te ! ‘ ! ! tT it t ‘ 
Method and Methodologic Problems nst anxiet eurotic or otherwise; the prone 
multidisemplinsar ten riclucling urge | : 
atrist | ologist case worker the research proce 
Submitted for pub tion Jan. 19. 1957 thes 
Medicine turn perse 
of the Yes! ersit lew Vort 1 
Zwerling ) * | e k fre | 1) y of the Dep t 
" Supporte rese rant po from the ent | of | re | ersit Lew 
National Institute Mental Nationa | 
Institutes « Health, S. Pubhe Health Service \ PhD tant Professor 
Department of Healt nd Welfare ) lo f 1 
“fi 


particnpant ‘ 


perhap 


tient Visit 


umimge to understand and 


remed certam problem of surwic: pa 


tirred suspicion and guarding in 


u some patients thought that the researchers 


vestivator tor the welfare department the 
the kederal yovernment im spite of active 

1c contrary and repeated explanation 
patient 


did comprehend our intentions 


mtrusion when 


had to 


especially 


mobilize ever re 


threat of illness and death and 


could pare no extra energy tor our 


realities of psychiatric research in a 


is that the human being who may 


earch subject is seldom motivated to 


mto the myors of research design 


“lise as a lite to live and is motivated by 


lf -intere ma hecome unavailable lor 


“follow-up or, because he had a severe illness, 


die during hospitalization or shortly after 


the ho pital Ot our 7M) patients 


were seen im follow-up; we were unable to 


KO, ot out three to six months after dis 


hospital. ‘The 


patient 


charge from the who were 


15% 


ubjects 


not observed after convale included 


died 


il between dischar 


cence 


who either in the hospital or within the 


and the 
locate d, 


miter time for follow 


13% who could not be 


itively fled 


refused to 


up and 


return, of from contact, though every 


urce offered in a larwe city was 


mploy ed by 


n energetre and persistent ocial case worker The 


ollow-up patients did not inelude only those 


leased with the hospital or submissive and anxious 


Some patients came m 


pre asperation with regard to our per 


tence put an end to our relentless in 


bie le comtact wait 


patient or the 


of other in the original sample could tend 


the characterists of the group under 


iwa rown und 


it clive 


etivit compared the patients 


follow-up who were not seen 
pect to the 

judged by a 
hows that 


divided 


contact those 


hazard experienced 


mooperation, a urgeon 


Figure 1 
AW) patient 


when the total group of 


into those dying before 


follow up unavailable lor contact 


these econ in follow-up, there are no sig 


nificant differences in the three groups with respect 


hazard of operation 


wive value ol 


probabilit 


iwnificance of difference certain 


characteristics of the random group of 200 


compared with the total surgical admissions during 


thre i It may he seen that the random 


yroup representative In the other 


column iwnificance of difference from. all 


viven tor the follow-up 
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Ratings of Degree 
of Hozord of Surgery 
| 


PERCENTAGE OF EACH GROUP 


Followed Not Available Ored 


Fig Severity of (degree of 
patients followed, those unavailable, 
who died kach patient was 
an ascending four-poimt scale for the 
severity of Operation according to the 
hazard the procedure entailed The histogram 
shows the percentage in group, those fol 
those unavailable for follow-up, and 
rated 1, 2, 3, and 4 for the 
respective surgical procedures 
differences in distribution showed them to 
Significant 


operation 
hazard) in 
amd these rated on 
degree ot 


cle wree of 


CA h 
lowed, those 
who died, 
their 

of the 
be not 


severity of 
analysis 


group. The follow-up group was not significantly 


different from the total surgical admissions except 


with respect to sex (proportionately more females) 


and with respect to whether or not an operation 


was performed (proportionately more operations ) 


In our these signiheant differences do 


not affect the type of conclusions reached im the 


present report 


A comparison of the male-female ratios ts 


follow 


Potal Group Random Follow-Up 
(sroup 
(3656) (200) 


19101746 102 


(sroup 
(144) 
64-80 


M/F 


Since our study emphasize evaluations of the 


patient tatus at variou stage ol 


psychiatru 


the proce ot treatment, convalescence 


and Differences of Initial 
and Follow-Up Group 
Total Admusstons 
Year 


Similarittes 
(200) 


Paste | 
Random Group 
(144) Compared wath 


(3656) for 


Follow-Up 
Pp 


Random 


Sex 
Hospital duration 
Operation or no operation 
Degree of severity 


* The initial randomly selected group (200) and the follow-up 
group (144) were compared by means of C y* with the total sur 
gical admissions (3656) of the same year with respect to some 
relevant variables. Indices of probability (P) are listed to show 
the significance of difference 

* Variables for which there were difference 


5% level or better than the 5% level 


significant et tha 


ty 
a 
were 
police 60 - 
ural £0 
When 1 40 
til resented th 
30 

the subjects felt they 

ource against the 
a believed they 
purp ‘ 
clinical setting 
hecone 
he 
leaving 72 
to please 

= 

ward 
al 
Age O00 0.70 
Fable 1 (P) to in 0.20 030 
lac the 0.40 0.02 
ow 
her 

urgieal admissions is 
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SURGICAL ILLNES IDIUSTMENT 


and recovery,” some comments are in order about 


the ways of dealing with the data derived from 


psychiatric examination 


In order to draw conclusions about changes in 


psychiatric status during the course of surgical 


illness, we planned to compare the initial psy 


chiatric evaluation with the psychiatric picture 


found on the follow-up, using a number of criteria 


We 


change in ps\ 


ot change started with a general comparison 


of the chiatric status after surgical 


treatment with the status before—a comparison 


based on our data on the patient's history, the 


cross-section view of the personality formulated 


during the hospital and repeat observation 


atter convalescence 


The more specific operational criteria for evaluat 


ing change in psychiatric status can be summarized 


as follows 
1. Change in frequency and severity of neuroti 
ymptoms, such a 


och 


nenuroty 


free anxiety, phobias, depression 


SSOCIALIVE reaction \ppearance ol new 
symipton 


bling 


attitude, of 


> Change m di attributes of character 


rigidity of behavior that made ad 


justment in vox society notably 


\ il 


ition, marriage, of 


ditheult ance of new character or behavior 
disorder 

borderline psychoti 
Vinptom 


\ppearan sychotu mptoms 


Psychiatric and Surgical Results of 
Surgical Treatment 


The changes in our series of patients, in 


both psychiatric and surgical status from 
the time of admission to the hospital to the 
time of follow-up, are summarized in Table 
2 It had 
information to evaluate change in 128 of the 
144 
months after discharge 
There 


binations of psychiatric and surgical evalu 
the 


will be noted that we sufficient 


patients who were seen three to six 


from the hospital 
were nine possible groups or com 
could be 


Fable 2 
actually 


which subjects 


the 


ations imnto 


distributed by rating method 


demonstrates that the cases are 
concentrated in five of the nine groups. A 
statistical procedure shows that this 
particular distribution is not random but is 
significant at the 10 level, and consequently 
there was a significant relationship between 
the course of treatment, on 


surgical one 


side, and changes in personality adjustment, 


on the other. This finding of a significant 


relationship between psychiatric and surgi 


Titchener et al 


After Convalescence m 
Psychiatric and Surgical Status of the 128 
Patients on Whom Information Was 
Sufficient to Make an Evaluation * 


TABLE 2.—C hang 


Psychiatrie Status 
Improved or Persisting 
Continuing Maladjust 
Adjustment ment 


Surgical 
Status 


W orse 
Adjustment 


Improved 


Stationary 


W orse 


Potal 


* The evaluations of psychatric and surgical status on follow 


up of 125 subjects are combined in one table to show the associa 
tion of one type of evaluation with the other, The vertical col 
urns of the table show the psychiatric evaluations after conva 
lescence (improved or idjustment, persisting mal 
sdjustment, and idijustment Phe horizontal column 
contain the iluation iffer convalescence (improved 
tationary In each block there are the number of case 
ind percentage of the column. The capital letters refer to 
part of the text. The equation /?<0.01 is a value obtained from 
x’, Indicating that the mull hypothe may he rejected regard 
Ing an association between psychiatric status and surgical statu 
on follow-up 


continuing 
worse 
Surgical ey 
worse 


hater 


cal change that there is inter 
and the 
during recovery 


Miportance im 


ugyest SOT LE 
the 


physiologic proce ‘ 


action between psychologic 


from 


surgical illness and treatment inter 


action may have etiologu 


determining the total outcome of conval 


Cence 


SURGICAL 
STATUS 


Improved 


Stationary 


PSYCHIATRIC improved 
STATUS or 
Maintained 
Adjustment 


— | 


Persisting 
Mal- 
adjustment 


Worse 
Adjustment 


hig 4 
evaluations of psychiatric 
follow-up. Each dot 
in the 
and 
disel 


Distribution of cases 
and surgical status on 
represents one case placed 
tatu 
alter 


according 


cattergram, as evaluations of surgical 


tatus three to six mont! 


arge would indicate 
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| 
Potal 
44107 4% 20(61.7% 
iW 
(3.1% 15 (30.6% 30.4% 
(2.0% 
| 
| 
ae 
Worse HR 


A. M. A 


Qn closer inspection, some further trends 
appear in ‘J able 

1. In this series of patients the majority 
The 


proved patients fell almost equally into the 


improved surgically surgically im 


three categories of psychiatric Status on 


follow-up 


2. Most of the patients whose surgical 


conditions remained stationary were rated 


as manifesting persistent psychiatric 


maladjustment three to six months after 
discharge 
3. The 


surgical condition became worse also pre 


majority of the patients whose 


sented a worse 


psychiatric adjustment on 


follow up 


Relationship Between Degrees of 
Anxiety-Fear Observed During Phases of 
Hospital Stay and Type of Psychiatric 
Adjustment Observed on Follow-Up 


One of the 


observations made on each 


patient consisted of an 


evaluation of the 
degree of anxiety or fear experienced dur 
ing two different phases of the hospitaliza 


tion, 


preoperauyve and 


postoperative In 


agreement with other investigators,” it was 
felt that an attempt to distinguish between 
anxiety and fear in the clinical setting would 
futile. We are of the 


patient facing surgery is 


be unnecessary and 


opinion that the 
expericncing 


that 


a compound of the two emo 


tions: when a 


person says he is 


“afraid” of surgery a portion of his feeling 
consists of anxiety, stemming from internal 


When the 


sed feelings about the reality situ 


contlict patient is tense and has 


no CXpre 


ation, he is deseribing anxiety, but his feel 


mys may be at least 


partly explained by 


fear of an external threat, such as surgery 


In both cases it is an overly complex task 


to tease apart such coexistent emotions 


The criteria for the presence of anxiety 


or fear were as follows 


1. Verbal expression of fear, tension, or anxiety 


trom the patient 


> Vhysiological concomitants of anxiety, such 


as tachveardia perspiration, tremor, palpitations, 


dryne se 0 the mouth, and rapid or sighing respira 


thom 
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3. “Bravado anxiety” —overprotestation disclaim 


mg anxiety or tear, but manifesting the physi 


ological concomitants of them 
Nearly all of the patients who were con 
sidered 


anxious or fearful presented the 


first two criteria. However, a small minor 
ity disclaimed feelings of fear or anxiety, 
either spontaneously or in response to in 
quiry, although revealing its physiological 
concomitants; and when doing so they 
would speak with intensity and repeatedly 


on the afraid; 


We as 


perceived 


subject, saying, “I’m not 


I'm not tense; I’m not scared.” 
sumed that these patients truly 
their anxiety, since the physiological con 


comitants were present, but some need 
arising from the relationship with the in 
terviewer required that they disclaim, in 
fact denounce, the idea that fear or anxiety 
was present 

This phenomenon must be differentiated 
from the mechanism of denial. In our opin 
ion, When the defense of denial is employed, 
the anxiety is successfully repressed. In 


the case there is no 


of bravado anxiety 
repression but, rather, a form of suppres 
sion arising in the interpersonal situation 
between the interviewer and the subject 


When it 


chological testing that anxiety was present 


seemed from interview or psy 


but bound in denial, in neurotic symptoms, 
in psychosomatic disorders, or by psychoti 
or quasipsychotic symptoms, the observation 
was recorded but not labeled as free anxiety 


When the 


or fear were discovered, they were rated on 


or fear free anxiety 


affects of 
a four-point seale, as follows 


1 No noticeable free 


anxiety or tear 


Moderate free anxiety or fear 


Severe free anxiety 


Anxiet 
\nxiety-fear was rated independently by 
and Hi. S.), 


actually 


leat 


y or fear approaching pan 


two team members (J. T 
one { | | ) 


subyec ts of the 


cluding who 


inte 


viewed research and who 


to the data as the 
\ check of 


was closest 


colle te 


material was 


reliability of the rat 


ing system was accomplished by presenting 


the second team member (Hl. S.) with the 


typed interview notes, other relevant data, 


and the 


criteria for judging anxiety-fear 
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SURGICAL ILLNESS—ADJUSTMENT 


TABLE 3.—Relationship Between Anxiety-F ear 
Occurring During Hospitalization and Typ. 
of Psychiatric Adjustment Found on 
follow-Up in Patients Having Actual 
Operations 


A. Preoperative Anxiety-Fear and 
Psychiatrie Status 


Persisting 
Malad just 
ment 


Improved or 
Maintained 
Adjustment 


Anxiety-Fear 
Ratings 


Worse 
Adjustment 


Potal 


‘ 
2 
3&4 


‘Total 
Mean for 
group é 1.5 
P<O0l 


B. Postoperative Anxiety-Fear and 
Psychiatric Status 


Persisting 
Malad just 
ment 


Improved or 
Maintained 
Adjustment 


Worse 
Adjustment 


Anxiety-Fear 
Ratings 
7 7 
2 
3&4 
Potal 
Mean for 
group 


* Anxiety-fear was rated in each patient on an ascending seale, 


with a rating of 4 for highest degree of anxiety-fear and 1 for little 
or no anxiety-fear 

1 The association of anxiety-fear levels and psychiatric status 
was significant at the 1% level in the instance tabulated in A 
ind at the 5% levelin B 


Correlations between the ratings of the in 
dependent evaluators varied between 0.4 and 
0.5. Such correlations are significant at the 
1“ level by statistical test but do not indi 
cate high reliability of the rating system 
We suspect this low level of reliability has 
fact that 


resulted from. the 


lost 


something has 


been between actual observation and 


typed protocol Phe hgures to be reported 


will be those of the rater who interviewed 
the patients, and thus had access to the cues 
lable 3) 


Patients who maintained a good adjust 


ment or actually improved after surgery in 


their over-all adjustment reported high de 


grees of anxiety preoperatively 


| hose pa 


tients who were later found to have a 


persisting, unchanging over-all adjustment 


after surgery showed litthe or no anxiety 


preoperatively Howeve r, patients who ap 
peared to have a worse 


degrees preoperative 


personality adjust 


ment after and 


felt 


surgical treatment 
intermediate 


anxiety or fear 


In the case ot postoperative 


that the 


anxiety or 


fear we found patients feeling 


almost complete rehef from anxiety or feat 


during the interval between surgery and 


discharge were very likely to be improved 


Increase ot 


in psychiatric status on follow-up 


patients who suffered slight 
anxiety or fear postoperatively were found 
in the posteonvalescent evaluation to mani 
fest persistent maladjustment. The patients 
whose personality adjustment appeared to 
be aggravated on follow-up had experienced 
a marked increase of anxiety 


Phese 


significant 


during the 
differences were 
The 


after 


days after surgery 


statistically measures of 


anxiety before and Operation were 


made from observations during the hospital 
stay only. Ievaluations of psychiatric status 
observa 


after dis 


are based upon a comparison of 


tions made three to six months 
charge with those made upon initial contact 
with the 


The 


and 


patient 
Pable 3A 


I} apply only to those patients having a 


findings summarized in 
treatment procedure that could definitely be 
with 
that 


called an operation. Our experience 


surgical patients has convinced u 


nearly every patient on a surgical ward 


that he or she i 
al ad 
hospital may be 
that 


secretly or openly expect 
Nearly 


mission and course in the 


to have surgery every surgi 


deseribed in the same phasic fashion 


the words “preoperative and “po topera 
Phere the 
likely 


diagno 


tive’ imply initial phase 


when the person i to be wondering 


and fearful about hi anal « xpecta 


tions for treatment. The methods of diag 


nosis and the nature of the treatment are 


the daily routine with 


and tests 


mystifving. Tle start 


examinations listens intently 


and with various degrees of trepidation to 


his doctors \s 


the day of decision neat , there 1 


the technical discussions of 
potential 


for increasing and culminating tension. Thi 


phase comes to a turning point when sud 


denly the patient hears that diagnosi | 


sure and/or that decisions have been mace 


He may hear that he needs no urgery and 


wonders why, or surgical treatment. start 


6 


2 if 
29 
24 41 
31 
3.0 
P<0.05 
Titchener et al = 


1 M 


that not technically labeled as an 


vertheless, he 
Phe 


beginning of the 


ra 
tion, but, me 


the re ult 


about 


the 


wonders 


turning marks 


point 
second phase, Corre spond 


to the this 


postoperative je riod In 
likely to be a 
the 
[he 


miust 


phase there j settling and 


le ening of dramatic stresses of the 


initial phase patient no longer awaits 


urgery but make an adjustment. to 


new situation, that of adapting to treat 


ment and of accepting a certain de 


he 
now the immediate goal toward 


adrift 


gree of recovery or disability day of 


disch inge | 


vhich he strives o1 unwillingly 


\nxiety and fear were rated for these 


two phase of the course in oa 


ho pital 
had operation 


In ‘Table 4A 


relation hip 


to that for the group who 


and are the 


between follow up psychiatric 


Hlustrated 


tatus and the changes in degrees of anxiety 


and fear for all patient 


he 
demonstrate din 


who had Operation. ( Pable 3) 


on whom informa 


hon was sufficient relationships were 


ery to those 


the 


| iv 


4—Relati nship of Anxiety-Fear Ov, urring 
During Hospitalization and Type of Psychiatric 
Idyjustment Found on Follow-l on All 
Patients Whether or Not an Operation 
Was Performed 


A. Phase Anxiety-Fear Equivalent to Preoperative 


Period 
ehhatri« 


tatu 


of Improved or 
ise | Maintained 
Anstety-Fear Adjustment 


Persisting 
Maladjust 
thent 


Worse 
Adjustment 


2 12 
‘ 
Total ts 
Mean for 
19 


Phase Anxiety 


Postoper itive 


Fear Equivalent to the 

Period 
lsychiatric Status 
Degrees of 
Arixiety 


Improved or 

Maintained 

Adjustment 


Versisting 
Malad just 
ment 


d Worse 
bear Adjustment 


7 


2.2 4.0 
Peom* 


* The association of anxiety-fear levels 


ind psychiatric 
ignifieant at the 1% 


level in both cases 


status 
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Preoperative 


Postoperative 


AVERAGE ANXIETY OF PSYCHIATRIC GROUPS 


19) 
PSYCHIATRIC improved 
STATUS or 
Maintained 
Adjustment 


3 \verayve ratings oft 
postoperative anxiet of the 
ot tollow-up 


Worse 
Adjustment 


Persisting 
Moi- 
adjustment 


preoperative and 
patient 
Statu 


in 
Patients 


point cale (see 


group 
psychiatric 
ascending 


were 


rated on an text) 


four 
tor levels of pre- and po loperative anxiety or 
Phe patients evaluated ps) 
chiatrically on follow-up, and the histogram above 
how the 


lear ame were 


average anxiety or tear tor each cate 


ory of psychiatric evaluation 


ure 3 graphs the changes in anxiety level 
from one phase of hospital course to another 
in the various psychiatric groups 


| he 


preoperative (or Phase 1) and postoperative 


anxiety fear patterns during the 


(or Phase 2) periods may be summarized 


as follows 
] Patients had 


early, or 


who high degrees of 


anxiety-fear in the 


preoperative, 
phase of the hospital course improved or 


maintained 


at good psychiatric adjustment 


In the second, or postope rative, phase these 


patients were relatively free of anxiety-fear 


z Patients who had a low plateau of 
anxiety level in both phases remained sta 
then 


tionary in maladjustment 


3. The patients who suffered a rise from 
intermediate degrees of anxicty-fear in the 
early phase to a higher level in the later. 
or postoperative, phase were found to be 
thei all adjustment on 


worse in over fol 


low up differences are statistically 


significant 


| 
i 
3 

= 

2 
Total 
21 
lotal 
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Relationship of Some Personality 
Features and Patterns of Response 
to Surgical Illness and Treatment 


We discussed in seminars during our re 


‘arch the 


S 


association of individual modes 
of adapting psychologically with the types 
of response to illness and surgical treatment 
We examined our findings for the existence 
of possible correlations between types of 
personality and the 


integration physiology 


of recovery from illness and 


surgery. If 
formulations of the psychophysiology of 
recovery from surgical illness are valid, they 
would have 


that the 


practical clinical significance in 


surgeon or psychiatric consultant 


would have some new bases for expectations 


for the ways in which individual patients 


will manage convalescence and recovery 


\ greater knowledge of the interaction of 


psychological and phy siological forces would 


assist in predicting the outcome of — the 


Pron Ess of convales¢ 


In Table 2 there are five groups of nu 


merical significance, labeled A, 


and Ie. As demonstrated in an earlier se 
tion, these groups differ with respect to 


combined evaluation of psychiatric and 


surgical status at the time of follow-up 


If we set up an hypothesis which states 


that psychodynami 


patterns or modes of 


personality integration are 


the 


significantly as 


sociated with 


phy iological events of 


illness, and 


treatment, and convalescence 
with the simultaneous changes in personality 
adjustment, we could support or refute the 
hypothesis by answering two questions 


1. Do the members of eacl Group A, By et 


(categories of psychiatric-surgical change), share 
ommon psychological probler and a characterists 
anner of adapt mt 

> Do these hared ect ol per onalitv. dis 
tinguish each group from the other group 


It appears from our analysis of the inter 


view data, ~P vchological tests social case 
work findings, and all available evidence 


that both questions may be answered in the 


affirmative. We are led to believe that the 
hypothesis of an association, and thus pos 
sibly an etiologic interaction, between per 
sonality adaptational patterns and the 


psychiatric and surgical outcome of surgical 
treatment has basis in our findings 
Following is a evalua 


summary of our 


tions of each group 


(sROUP A Improved 


proved or maintained adjustment 


M4 
surgically—im 


Members of this group were dealing At 
with the 
fulfilling 


tively, if neurotically, problem: 


and ditheulties of masculine o1 


feminine roles, including sexual feeling and 


behavior These efforts led most frequently 


to excessive passivity or hyperaggressive 
behavior in men and to masochistic problem 


Ihe 
manifest high degrees 


solving behavior in 


of these 


women tendency 
patient to 
of preoperative anxiety, declining after op 


eration, was found to be in company with 
psychological flexibility or a capacity to vary 
defenses to meet new 
surgically 
ing maladjustment 


Phe st 


and 


and remobilize stres 


(sROUP persist 


people appeared to require rigid 
incapacitating 


ungratihed dependency 


yehological defense 


mechanisms with 


soly ed 


and the 


were coping unre 


and needs, 


hostility. con equent to these needs 


was managed by techniques of suppression, 


formation, and oceasional 


Then 


quently featured by 


reaction acting 


out personalities were most fre 


an apathe tic, anhedonie, 


and monotonous quality 

(GROUP Improved surgically worse 
adjustment 

This group included patients re 


sembled 
but whose emotional conflict 
and ke 


conval 


Group A in’ flexible reactivity, 
app are d more 
profound 


after 


manageable, re 
high 


neuroty 


ulting 
cence Inia incidence of 


depression and ymiptom 


The patients suffered high anxiety preoper 
this 


mitensity 


atively, and, in contrast 


cid 


to Group A, 


affect im most not decline in 


after operation 


Groure D: Worse surgically worse ad 
justment 
Phe patients differ from Group © mainly 


in degree of intensity of emotional conflict 


ing 
to be 


Deep-going hostility-guilt) conflicts ari 


from frustration of inordinate urge 


Titchener eta 
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taken care of and supported led to severe 
neurotic and psychotic depressive reactions 
in thi 


Im many Cases group 


Group | Stationary surgically —persist 
ing maladjustment 


of psychological 


group was featured most by rigidity 


ce fense mechanisms and 


primitive methods of coping with problems, 
and the patients had the most chronic neu 
Phese 
embled Group DB but differed in that there 
lack of 


that adjustment was almost totally organized 


rotic adaptations persons most re 


vas even greater resiliency and in 


at the level of survival, requiring a fixed 


defense system to protect against: further 


deprivation. In every case the surgical 


tlhe wa of extremely long duration, 


without change, and appeared to have a 


necessary function in the patient’s mode of 


\ comparison of psychological themes 


that appear to distinguish these five groups 


demonstrates the potential for significant 
adjustment 


trom sur 


interactions between emotional 


and the effectiveness of 


‘The 


d patie tits 


recovery 
gical ilbne two groups of 


those 


surgically 


who improved in 


psychological adjustment and the group that 
both 
flexibility and reactivity of 
had 


The third category 


becann |? yehologically Worst were 


characterize d by 


character, though the “worse” group 


everer 


deeper 
of surgically improved patients, those with 
persisting maladjustment, differed from the 


first two in showing less reactivity, a less 


varied repertoire of techniques ol adjust 


ment to tre and a 


tendency to have 


evere problems in the area of dependency 
Conthets of frustrated dependency, hostility 
the 


guilt, and depression featured 


that 


group 
found to be worse both surgically 


| he 


toward inhibition of overt expression 


Wats 
and psychiatrically patients showed 
trends 
and 


ol emotions reactions mre 


the 


sponse to emotional stress l‘inally, 


patients whose maladjustment persisted 


while their surgical condition remained sta 
least integrated and ma 


tionary were the 


ture, most fixed, and had the most obstinate 
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TasLe 5.—Evaluation of Psychiatric and Surgical 


Condition After Convalescence 


Rigid Character 
Structure 


Flexible Character 
Structure 


Group E 
Stationary surgically 
and persisting 
maladjustment 


Group C 
Improved surgically 
and worse 
uijustment 


Se verest 
conflicts 


Group B 
Improved surgically 
and persisting 
maladjustment 


Group A 
Improved surgically 
and improved 
adjustment 


Less severe 
conflicts 


The 


the last two groups with chronic stationary 


psychological problems. patients in 


conditions showed the strongest trends to 


ward expressing psychological conflicts 


through somatic preoccupation 

A paradigm (Table 5) illustrates on two 
axes, intensity of emotional conflict and 
flexibility of 


the 


problem-solving — techniques, 


pattern of differences among four 


groups of our patients evaluated simultans 
ously with regard to psychiatric and sur 
gical condition after convalescence 

The groups differed in their ability” to 
for and cope with emotional stress 


The 


ability of psychological resources or maneu 


prepare 
or impending physical injury avail 
verability and resiliency of techniques of 
adaptation may best account for the varieties 
of postconvalescent adjustment. Our data 
that flexible 
are most frequently associated with a phys 


that 


indicate adjustment capacities 


iological resiliency permits a 


Qn the other 


strong 
recovery from surgical illness 
hand, exhausted and inflexible psychological 
adaptability is most frequently associated 
with stationary, unrecovered surgical con 


Which of these 


which ts 


ditions variables is cause 


and effect is a question 


Both 


manifestations of 


not an 
swered in our research sets of 


able 


another 


vari 
may simply be 
factors that 


study Wi 


would endorse a multiple factor theory of 


complex of chologi 


we did not encounter in our 


etiology as the most comprehensive explana 
tion for the relationships we have described, 
with a different composition of etiologic 


We are 


to account for the associations of psycho 


factors for each person inclined 


logical and somatic consequences of surgical 
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SURGICAL ILLNESS IDJUSTMENT 


illness 


by the use of a metaphor. When 
military units are worn out or are entirely 
mobilized and dug in against prolonged 
siege on a single front, there are none 
that can be rallied to deal with a new attack 
from another direction. When adaptive re 
sources are wholly organized to defend 
against physiological stress, there may be 
little strength to meet psychological threat 
In parallel fashion, physiological adaptation 
may be less effective when psychological 


resources are entirely mobilized against 


stress 


Shifts in Psychological Balance or 
Patterns of Adjustment After Surgery 


\fter consideration of the personality 
changes in surgical patients in one dimen 
sion, a vertical one, toward improvement, 
aggravation, or stasis, it becomes apparent 
that there is another continuum upon which 
change can be projected—a horizontal seale 
that may or may not be associated with 
improvement or the reverse. It is coneeis 
able that any stress could result in changes 
in patterns of behavior, in choice of psy 
chological defense or symptom, or in the 
characteristic mode of adaptation without 
such alterations representing a movement 
toward improvement or aggravation of ad 
justment. For example, a person who had 
adapted to inner self-doubt by means of 
anxious virility and ostentatious foolhardi 
ness, and who then overreached himself and 
sustained a head injury, was found lates 
to have relinqui hed his old habits of high 
speed driving, fighting, drinking, and sexual 
promiscuity and to have become inactive, 
impotent, and recurrently stricken with the 
symptoms of anxiety. In such a case. the 
balance shifted, and the defens« against, 
or means of coping with, anxiety were dras 
tically redeployed. Conceptually, this shift 
of adjustment patterns could be considered 
“better” or “worse” or neither. This hori 
zontal change reaction pattern was 
frequent in our series, often occurring 
simultaneously with vertical change. The 


commonest of these shifts were as follows 


Titchener et al 


Neurotic symptoms replacing 


somatic symptoms 141 
2. Somatic symptoms replacing 
neurotic symptoms § 10.2 
3. Neurotic symptoms replacing 
behavior disorder 14.1 
Behavior disorder replacing 
neurotic symptoms 1.7 


The patients who became worse psychi 
atrically and improved surgically (Group 
() included the highest percentage of these 
alterations in patterns of adjustment. This 
association of Group C with the horizontal 
change in adaptation 1s. statistically signifi 
eant (P<O0.01) predominant 
among the types of change in the Group ¢ 
patients were (1) neurotic Symptoms re 
placing medical or surgical complaints, and 
(3) neurotic symptoms replacing signs of 


a character and behavior disorder 


TABLE 6.—Frequency of Change in Adjustment 
Patterns Occurring After Surgery in Various 
Groups of Patients 


Vercentage 
of Group 


Group Changing 
C Improved surgically, worse adjustment 78.6 
D> Worse surgically, worse adjustment 40.6 


Improved surgically, improved adjustment 
B Improved surgically, persisting 
maladjustment 13.4 
KE Stationary surgically, persisting | 
maladjustment 


lwo of the commonest shifts in type of 
adjustment are illustrated by the following 
example 

1. Neurotic symptoms replacing somatic 
sym plonis 


$4-year-old) Negro woman had uffered 

enometrorrhagia and ver evere dysmenorrhea 
tor several years and for a decade had been in a 
pleasurele unstable marriage, marked frequent] 
by bickering and near! often | the recurrent 


desertions of an alcoholic husband. During thi 
tune neuroty mipte had not heen notable \ 
fibroid uteru wi chagnosed and a hysterectomy 
elected, which w performed without ensuing 
mayor urgical compl tor Sympton ot oan 
Potal—1I2% case ‘ which information was 
ulliciont 
Sin thi ection “somat mptoms” refers to 
ll bodily complaints whether or not a structural 
} could be demonstt ted 
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depression made an appearance post 


operatively, and on follow-up the patient was suf 


fering nearly 


dissociative 


Cauilt 


overwheln my anxicty, 


episodes, and a delusion of persecution and 


lear ot harm over the emergence of powertul 


drive 


were found to be underlying the 

inxiet with resultant neurotic and quasipsychotic 
pt ny 

’ Neurotic symptoms replacing behavior 
disorder 

\ 40-year-old white laborer who had managed 

marginal OC adjustment, supporting 

family at the bare subsistence level while vent 

hatever rebellion he felt in weekend drinking 

ud brawling, fell 2 trom the end of a teeter 

ny seaffold. He was admitted for observation of 

possible tracture of cervical vertebrae and di 

charwed three da later after careful x-ray ex 

ithon howed no vertebral myury He spoke 

musly during the hospital stay of hi uspicion 

that someone had carelessly constructed the seaf 

| Soon thereatter the patient began to ex 

perience attack of trembling, perspiration, and 

palpitatye Ihe hicul evere headache “a tartle 


and frequent mghtmares, which continued 


until follow-up bitterly, thoug! 


compl 


wl re pain, had not sought employment, 

md owas planning a suit for compensation. It 

eemed clear that whether or not he was successful 

nt ut he would not oon be restored to a 
honot supporting his tamil 
Comment 


Phough we feel that it is useful concep 


tually to consider personality change as 
having two axe one horizontal and the 
other vertical, and we feel that we have 
observed both in our series, still it must be 


noted from figures on the association of 
the types of change that the usual case alters 
with respect to shifts adaptation and 
toward improvement or aggravation of 


adjustment 


Iwo clue CASES 


helpful in selecting the 
needful of psychotherapy on surgical wards 


may developed from this consideration 


of shifts im patterns of defenses against 


anxiety 


lirst, we have observed that) those pa 


anxiety and/or ce 


the 


tients who manifested 


atter were 
ditt 


postconvale scent period The 


pression shortly 
like ly 


culty the 


surgery 


found to develop psychiatric 


patients who became worse psychiatrically 
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most frequently manifested shifts in balance 
of defenses. In addition, we have the im 
pression that enhanced feelings of guilt are 
underlying the postoperative anxiety. This 
in guilt have 


the 


mcrease anxiety appears to 


arisen from stimulation of hostile or 
sexual impulses in the surgical experience, 
or previously latent guilt has been confirmed 
in a 


When 


to be suffering increased guilt anxiety and 


fantasy of surgery as punishment 


patients are found postoperatively 
show shifting patterns of adaptation, they 
should be considered for psychotherapy to 
prevent a worse psychiatric adjustment fol 
lowing convalescence 

Secondly, patients who express them 
selves by pathological acting out and then 
suffer either coincidentally or by uncon 
scious design a traumatic injury to some part 
of the body should be considered for psy 


integration ts 


shift in mode « 


chotherapy f psycho 


logical toward symptomats 


neuroses, usually anxiety reactions. In our 


Opinion, Many persons im the latter category 
are more suitable candidates for psychother 
this 


apy in post-traumatic and anxiety 
heightened time of their lives than. they 
ever have been or ever will be again Phese 


criteria for psychiatric referral do not in 


clude all patients who need treatment, nor 


would all patients who manifest them be 


suitable candidates. These clues may bring 


the psychiatric consultant two steps closet 
to a formulation of the problem 


Other researchers have dealt with obser 


vations on individual alterations in methods 


of adaptation as a reaction. to surgery 


Kaplan® has shown the effect upon the 


personality of integration of chronic cardiac 
patients undergoing mitral commissurotomy, 


a procedure that converts a person trom 


invalidism to activity. Browning and House 


worth * present a series of patients who 


had a gastrectomy for treatment of a peptic 


uleer. Such patients showed a high inci 


dence of neurotic symptoms, character 


change, or new psychosomatic illness after 
the latter 


operation. In work, the authors 


interpreted their findings to indicate that 
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when a person is deprived of an organ 
previously used as a channel for expression, 
his conflicts will emerge elsewhere. Our 
findings suggest that the situation is more 
complex, that the stress of the experience 
and many other factors may force an altera 
tion in type of personality integration 
Though the limitations of our research 
do not allow more than a simple reporting 
of the phenomena of change, observations 
made with surgical patients of alteration in 
the patterns and balance of defenses open 
an area for later study. It is interesting to 
ask whether there are other like experiences 
capable of the same effect. How often does 
the vigorous and menacing neurotically 
aggressive character become a_trepidating 
phobic, and what are the situations that 
result in such metamorphoses What en 
cumstances lead one from relief of bodily 


symptoms to increased neurotic complaints 


or the reverse? In what social context does 
either change occur? l’sychotherapy often 
accomplishes such turnabout alterations, as 


does religious experience and the reaction to 
spread and Pervasive 
revolution. Our observation of the natural 
history of the surgical experience and the 
changes in personality occurring during and 
after it has led us to the conelusion that 
surgery Is compat ible to some of these other 
forces in modern society in its potential for 
profound effeet upon psychological adapta 


tion 


Summary and Conclusions 


Phe over-all adaptation to surgical illness 
and treatment has been studied ina series of 
200 randomly selected surgical patients by 
means of observations during hospitaliza 
tion, convalescence, and recovery by a multi 
disciplinary team of investigator 

Approximately 70© of the patients were 
rated as improved surgically three to six 
months after discharge from the hospital 
However, these same patients were found 
to be divided equally with respect to change 
in psychiatric status three to six months 


after discharge from the hospital. Among 


the surgically improved patients, about one 
third were improved, one-third manifested 
persisting maladjustment, and another third 
was worse adjustment Phe surgically 
Stationary patients were almost all rated 
as persisting in maladjustment, while the 
surgically worse were also worse psychi 
atrically after the convalescent interval 

\ correlation between postconvale scent 
psychiatric adjustment and the levels of 
anxiety and/or fear experienced just before 
and soon after surgical treatment was dem 
onstrated Increased anxiety and/or fear 
appearing preoperatively were associated 
with the maintenance of a good or an im 
proved personality adjustment Phe same 
affects appearing postoperatively were as 
sociated with a worse adjustment after 
convalescence. Patients who had personality 
maladyjustments that persisted showed litth 
anxiety or fear in either the preoperative 
or the postoperative phase of hospitalization 

Our studies of the relation hip of modes 
ol personality adaptation to the course of 
the surgical experience indicate that flexible 
adjustment capacities are most frequently 
associated with a physiological resilieney 
that permits a strong reeovery from surgical 
ness. On the other hand, exhausted and 
inflexible psychological adaptability is most 
frequently associated with lationary, un 
recovered surgical condition Which. of 
these variables is cause and which j effect 
Is question not answerable thj 
Shifts in the balance o1 pattern of 


per 
sonality integration were shown to occur 
after the surgical experience. These shift 


were as follow (a) neurotn symptom 


replacing somatic yviniptom (hb) somatic 


symptoms replacing neurotic ymptoms; 


neurotic symptoms replacing behavior dis 
orders, and (d) behavior disordes replacing 
neuroty symptom 

Ihe group of patient who became worse 
psychiatrically and improved surgically ex 
perienced the highs percentage of hift 


in adjustment patterns from somatic symp 


toms to behavior disorders or to neuroti 


symptoms. The sam group was most lable 
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to an increase in guilt anxiety, which in 


most instances appeared to have origins in 
the stimulation of hostile or sexual impulses 
by experience with surgery or from con 
ceiving of surgery as a punishment 

We have the impression that when guilt, 
anxiety, or depression is on the rise in the 
unmediate postoperative period, such a re 
action may forewarn the attending physician 
of the development of psychiatric difficulties 
convalescence 


following Preventive psy 


chotherapy should seriously be considered 


when feasible to avoid chronic maladjust 


ment 

Also, those persons who customarily 
express inner conflicts by aggressive, osten 
tatious, and foolhardy acting out, and then 


suffer a traumatic injury, are more suitable 
and available candidates for psychotherapy 
in this post-traumatic period of their lives 


Without 


tion they de veloped in our observations dis 


than at any other time interven 


abling neurotic or somatic symptoms 
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The Face-Hand Test in Schizophrenic Children 


MAX POLLACK, Ph.D., and WILLIAM GOLDFARB, Ph.D., M.D., Brooklyn 


It has been postulated that childhood 
schizophrenia represents an alteration of the 
central nervous system.'®'® Thus, Lauretta 
Bender has declared that “the schizophrenic 
child reveals pathology at every level and 
in every field of integration within the fune 
tion of the central nervous system, be this 
vegetative, motor, perceptive, intellectual, 
emotional or social It must be conceived 
of as striking at the substratum of all inte 


grative functioning.” 


In clinical practice, the  schizophren 
child’s defect in central integration is seldom 
demonstrable on standard neurological and 
electroencephalographic examination. Spe 
cial technique studi of postural 
reflexes and visual-motor coordination, are 
needed to eheit neurological defects. A re 
cent addition to this repertoire of special 
procedures has been M. B. Bender's face 


hand test.67* Ina series of studies Bender 


and his associates have shown. this 


task to have clinical value as a diagnosti 
test of diffuse cerebral dysfunction The 
face-hand test consists of touching the sub 


ject, Whose eyes are closed, simultaneously 
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on the cheek and the dorsum of the hand for 
at least 10 trials. In contrast to normal 
adults, who may make errors only on the 
initial trials, brain-damaged patients with 
severe mental changes (“organic mental syn 
drome’) make persistent errors beyond 10 
trials. When errors are made, they occur 
in the recognition of the hand stimulus, 
Whereas the cheek stimulus is almost alway 
correctly reported. The errors in the recog 
nition of the hand stimulus are of two types 
(1) extinetion, i. e¢., failure to report. the 
stimulus, and (2) displacement or mislocal 
zation of the hand stimulus to another part 
of the body, usually the other cheek. In 
patients with severe alterations of brain 
function the hand stimulu sometimes 
displaced into extrapersonal space (exoso 


mesthesia).'% 


Bender and Fink? have found the 
hand test useful in differentiating adult 
schizophrenic hospital patients from those 
with behavioral changes due to massive brain 
lesions. In contrast to patients with “or 


ganic psychoses,” adult) schizophrenies do 


not make persistent error Pheir perceptual 
pattern is similar to that of normal adults 
link and Bender’ have shown that 


young children make the same kind of error 
in cutaneous perception as do adults with 
altered brain function. Below the age of 6 
vears normal children have a positive face 
hand test: 1. e they failed to identify both 
timulus correctly within 10. trial Ihe 
children are “face-dominant” in that. they 
report the face stimulus but not the hand 
stimulus, Younger children fail to perceive 
the hand stimulus even when tested with the 
eves open However, by the age of three 
veal simultaneou tinulations of sym 
metric body areas, « g., both cheek 


and 


both hands, are correetly identified 


3) 


A. M.A 


The 


age in 


face-hand test is related to mental 


mentally defective '* as well as in 


normal children In defective 


adult 


mentally 
there is a high correlation between 
performance on the Stanford-Binet and the 
hand test 


face In general, defectives whose 


mental ages are below 7 years are positive ; 
those with mental ages above 7 years are 


negative As a result, Fink, Green, and 
Bender '* feel that performance on the face 
hand test is a valid indication of mental age 
thove and below 7 years. Studying over 200 
normal and brain-damaged children, Cohn ** 
has confirmed the findings of link, Green, 
and Bender, Cohn states that “ a persistence 
of rostral [face] dominance in a well 
developed child past the age of six years has 
proved to be fair evidence of mental retarda 
tion.” #8 

The face-hand test would appear to be an 
the the 


integrative level of severely disturbed chil 


excellent tool for evaluation of 


dren, It is simple and brief; it can be ad 
ministered as a nonverbal test in which the 
child points to the area touched 
specifically, this investigation was con 
cerned with the following problems 
1. Does the pattern of 


differ 


per eption of 


chizophrenic children from that of 


normals 


2. Do children diagnosed as nonschizo 


phrenic behavior disorders differ from 
chizophrenic children ? 

3. What is the relation of mental age, as 
the Stanford-Binet 


performance on the face-hand test in these 


measured by scale, to 


abnormal children ? 


Subjects 


chizophren 


experimental consisted of 18 


residential 


group 


children in treatment, 


whose ages ranged from 7 years 2 months to 


9 years | month. A clinical control group was 


composed of 9 children, living in’ the same 


residential treatment center, whose diagnoses 


fell into a variety of nonschizophrenic behavior 


years / 


lisorders latter group ranged in age 


from 6 months to 9 years. Ninety-four 


public school children, ranging in from 5 


years 


controls 


age 


ars 6 months to months, 


served 


nonclinical No attempt was made 
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to screen out these children for any reason 


The public school group included some childres 


with behavior problems, as 


well as a few with 


subnormal intelligenc 


Procedure 


The 


asymmetric 


face-hand test consisted of 10 trials of 


stimuli, face and hand (six contra 


lateral and four ipsilateral), and four trials of 


stimuli (ty 
The 


(This procedure was 


symmetric 


o tace-tace and two hand 


hand) order of stimulation is 


Table 1 


given in 


slightly different 


Paste 1.—Presentation of Face and Hand Stimuli 


Kight cheek-left hand 
Left cheek-right hand 
Kight cheek-right hand 
Left cheek-left hand 

heek-left cheek 


Left cheek-left hand 
Kight cheek-left cheek 
Kight band-left hand 
Right cheek-left hand 
Left cheek-right hand 


from that employed by 
leach 


lose d and 


test 


Fink, 


tested 


(areen and 


Bender.’ ) child) was first with the 


then with the eyes open. The 
child failed 

within 10 
if the child learned 


within 10 


was cla itive if the 


both 


sified as po 
consistently to identity 


trials The 


timuli 


test Was negative 


to identity both stimuli trials and 


thereafter. Occasionally a child gave an erratu 


pertormance, succeeding on one or two trials 


but failing on other In such a case the 
usual 10 


certaim of cla 


testing 
beyond the 
order to be 


was continued 


tace-hand 
trials in 


during 


sification 
( hild 


symimetru 


number ot 
the 10 
was 
Each 
child sat 
the 


lows: “I am 


by each 


and 


asymmetric 
ree orde d 
child) was 

with hi 
The 


gong to 


trials 
tested individually The 


knees 


were as fol 


hands on his facine 


examiner mstructions 


touch you. Point to 
where | have touched you.” 
trial the child 
was asked if he 


The 


retested 


If atter the second 


pointed to only one 


plac ce, he 


had been touched in any other 


place children in residential 


treatment 


within a month the 


The public 


children in 


were 


atter initial 


examination school 
retested \ll 
had been previously 


Binet 


group was not 
residential 
tested the 


test 


treatment 
with Stanford 


intelligence 


Results 


Perceptual Errors.-Both normal and ab 


normal children made essentially the same 
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! 
4 
6. Ri ud 
7. Right cheek-left hand 
a &. Left cheek-right hand 
4. Rig hand 
12 
13 
x 
4 
636 
= 


ace-lland 


mac on 


both 


sind of errors. [errors were rarely 


imultaneous symmetric stimulation ot 


heeks or both hands. On stimulation of the 


heek and hand, the cheek was almost always 


orrectly identified. The errors made were 


timulus. The 


in the perception of the hand 


hand “ex 
hand 
COMMON, 


chil 
schizophrenic child displaced the 


most frequent type of error was 


1); placement ol the stim 


the 


particularly 


tinction.” 


ulus to Opposite cheek Wal 


among the schizophrent 


dren. Ovne 


timulus into extrapersonal space (exo 


a were rarely made 


both che ( ks 


inalysis ot 


someshesia ) nce errors 


on simultaneous stimulation of 


or both hand quantitative 


the data was stricted to the 10° face-hand 


trials 
Public 

the public 
Fable 2. The most. striking 


number of 


School Children The results for 


chool children are summarized in 
finding is the 
decrement in the positive pet 
between the 6- and the 7 


When te ted with the cye closed 


imilar to. the 


formanes 
groups 
the 5! 


veal old group 


veal old group the old 


el 


ipared of the 6-veat 


group, as Con 
old group, were po only 


52, or 0%, children 7 ve 


olde 


number of error AY 


out of 


were positive Ihe 


of age 
yroup 
also showed a marked drop Ihe and 
made twice as many e1 


old Phu the 


iverage 7-year-old child learn to perceive 


6-year-old groups 


rors as the 7-year 


group 


both face and hand stimuli by the fourth 


The 


face 


CHILDRI 


hand 


immediately 


would 


rved 


asvinimetrn 


CTrors 


with the eve 


to! 


1 


Ope 


dividual 


each age vroup \ 


| 


( 


Sch 


hool ch ldre 1 


1) 


econd trial 
S-year-old 


on 


\ 
\ 


Test in Public Sel 


hand 


frequently 


dentification of the timulus on 


stimulation followed 


after the symmetric trials. It 
bilateral 


to pereeptual learning of 


touche \s wa 


appeal that timulation 


is a clue 
expected tewet! 
were made in each group when tested 


No child y Ot age 


had a positive test with the eye 


(ope 


Phere however marked 


differences performance within 


few of the and 6-year 


dren made errors only on. the 
wherea ome of the 7 


Hla le any 


Si hii 


ups In 


Lparison of phrenic and Publi 


contrast to the 


publi 


il of vere coopera 


Wo of the 


table 


chizophreme children were 
Phese two were autistic, non 


communicating children, who did not appear 


under 


Cathie 


ot 


children throughout the test, « 


al 


te 


took le 


When compared vith a 
ting of 7 
children, the 
ficantly different 


lest 


group data ine re 
| | 


in 


th 


tand the imstruection lhere wa 


ditheulty in maintamimge the attention 


w of the more disturbed schizophrenic 
en though 
to admiunister 

| ible 4 
ted. 13 
clo ed 


group con 


than 1O nuts 


ented im 


16 chizophreni children te 


po tive th the ove Open ol 


control 


and Veal old publi chool 


chizophreme group wa wnt 


from the publi chool 


it the level (Table 4) 


Children 


phrenu 


Mear 
Errors 


a 
FACE-HAND TEST |\ | 
Eyes Closed yes Open 
Mean Meat Mean No 7 
Age Grouy N Age, Yr Pos Neg Error Nes Errors 
r. 6 mo.-5 yr. 11 mo 6.2 ‘1 
6 vr. O mo.4 yr. ll mo “4 "4 12 4.0 
yr. Omo.-7 yr. ll mo 2. 24 0 
s yr. O mo.-S yr. 11 mo 2 2 2.2 0 
— 
— 
| first 
on 
_ 
: 
were 
| 
Panis the Face Sch 
yes ad Keyes Open 
Meat Me 
yr. 2mo.-7 yr ‘ 2 7.7 
ivr. om “yr ; lou 
Pollack—Goldfart 64 


A. M.A 


ABLE 
and 


(iroup 


school 


Publi 
echizophrenics 


* Corrected for discontinuity 


\side from the higher frequeney of posi 
the schizophrenic 
differ 


chizo 


tive perlormanes in 


two other mayor 


the 


were 
the 
the 


yroup there 


eres between normals and 


phrenic In normal group, children 7 
atl old 
ted with the « 
phreme group children made almost as many 
In the 
age 
chizophreni 


few errors when 


Yet in the 


Ve or more made 


te ve open schizo 


error with the eye Open as closed 


decrea ed with 


the 


normal 


Viable 


yroup there was 


). However, in 


i 


no relation between chron 


The bkace-lland Test m 


and face-hand test per formance 
to the 


ological 


mall 


omparis 


may have been due, In part, 
ample ot schizophrent children 

of Nonschizophrenic Behav 
Disorder and Public School Groups 
ult the nonschizophrenic — be 


iwior disorder group are presented in Table 


wr 

hi 


rr tor 


Phe behavior of this group was different 


from that of the schizophrenic children 


and testable, Omnly 


group 
two children with positive 
different 


were 
two children 
Phese 
test 


COOperative 


this 


hey 


Were POsIlive 


face-hand 


performances were from the 


chizophremies that they occasionally suc 


mparison of hace 
and Behavior 


6-4 


(rroup 
Public sehool 
Hehavior disorder 


* Corrected for discontinuity 
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Schizophrenic 


Hland 
Disorder 


Neg 
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Public Schooi 
Children 
s Closed Eyes Open 
Neg 


x 
45.21 


ceeded in identifying both face and hand 


stimulh, On the other hand, the schizophrenic 
children who were positive consistently 
failed to identify the hand stimulus 

A comparison of the nonschizophrenic be 
havior disorder group and the public school 
Table 6 


to the schizophrenic group, the behavior dis 


controls shown in In contrast 


Is 
order group did not differ significantly from 
the when tested 


They did, however, differ at the 0.02 level of 
tested 


controls with eyes closed 


when with open 


significance eyes 


wide rs 


mschisophrenic Behavior 


Closed 


yes Open 


FE ves 


Mean No 
Errors 


Mean No 
Errors 
i) 7.0 

2.3 


10 


Hlowever, it should be noted that this dif 
terence was based on only two positive cases 
Comparison of Schizophrenic and Non 
schizophrenic Behavior Disorder Groups 
\s was pointed out previously, the behavior 
disorder group made fewer errors than the 


\ of the 


pertormances 


chizophrent comparison 
ot 
each of the groups on initial testing is shown 
Pable 7A 
groups were almost identical, the frequency 
of the 


phrenic group was significantly higher than 


group 


within 


number positive 


in Although the mean ages of the 


positive performance within schizo 


in the behavior disorder group 


Public Scho 


Test Performances of 
Children 


Eyes Closed Eyes Open 


x" 
OS. 


Neg x 


4 
ye 
Mean 
N Ave, Yr. Pos Neg 
Mean 
ri Age Group N Age, Yr los Neg 
yr yr. lime 4 7-10 0 
2mo.+ yt ‘ 2 2 2 2 4.7 
4 
Mean 
Age, Yr Pos | P Pos 
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Taste 7A—Comparison of Face-Hand Test Performances of Schisophrente and 
Vonschizophrenic Behavior Disorders on Initial Testing 


Eyes Closed 


(rroup 


schizophrenics 4 
Behavior disorders ‘ a4 4 7 2 = 
* Corrected for discontinuity = 


Retesting..-The two positive cases in the — children. They were the most autistic, mat 


behavior disorder group, as well as three — tentive children in the group, These chil 
children in the schizophrenic group, became — dren were also intellectually retarded. Ther 
negative on retest examination. Thus, only — test ages on the Stanford-Binet Seale wer 


schizophrenic children remained positive on — several years below their chronological age 


retesting. As is seen in Table 7B, there Relation of Face-Hand Test to Mental 
were no positive cases left im the behavior Age.—VPerformance on the face-hand_ test, 
disorder group, whereas 9 out of 15 chil chronological age, mental age, and 1Q for 


dren in the schizophrenic group remained each child in’ the sehizophremie and non 


positive Phe difference between the schizo schizophrenic behavior disorder groups 1 


phrenic and the nonsehizophrenic behavior given in Tables 8A and With) one 


Paste 7B. Comparison of Face-Hand Test Performance of Children with 
Schizophrentc and Nonschizophrenic Behavior Disorders of Retesting 


Kyes Closed 


Behavior disorders 0 0 


* Correcté 


a for discontinuity 


groups is significant at the O.OOL level. The — exception (Case 9) all children were tested 

retest acted as a filter in which only the 9 with the Stanford-Binet lorm LL. 

least integrated children failed to learn to Phe majority of children with positive 

identify both face and hand stimul aftet face-hand performances on initial testing 7 
20 trials with eyes closed and 20 trials with had IQ's below 80. The few children who s 


eyes open. These children were clinically had normal 1Q° and were positive on imitial 


esting became negative on retesting. The 


distinet from the rest of the schizophreni 


Taste 8A—Individual Performances of the Schisophrente Children on th 
Face-Hand Test 


Initial Tes 


Eyes Open Eyes Closed K ves Open 


(use C.A M.A error tating * Krrors Kating * Kating * error Kating * 


’ 
2 M 74 1-7 + Ww y 7 


Mean 


* + indicates positive performance inidioute 


x 


G 


Eyes Open 
Mean 
N Age, Yr Pos Neg x" P Pos Neg P 
‘a 
Eves Open 
Retest 
Eyes Closed 
= 
4 M 7 0 
5 M 7-7 mi) 6-1 + + 10 4 
M 7-7 100 7 7 0 0 
7 M 7-0 71 + 4 10 
M 7-9 63 0 0 
M 7-9 v2 7-2 0 
M 110 0 0 i 
15 M 45 10 10 10 
7-11 75.1 r lO 4 6.2 
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Indwidual Performance 


K yes Closed 


Case sex C.A IQ M.A 


Errors 


M 6-7 105 11 7 

is 7-7 Ww 7-2 0 

M 7-10 2 

22 M 6-7 + 
24 M + 
aA 74 4 0 

2 M 00 105 95 1 

Mean 7-6 4.7 


* + Indicates positive performance 


children who remained positive on retesting, 
with one exception, had 1()’s of 71 or lower 
Phe 10 of this child was 8&1. 

In correlating mental age with perform 
hand. test, 


treatment 


ance on the face all children in 


residential were 


‘| here 


ference between mean chronological ages of 


mto 
was little dif 


combined 


one group Fable 9) 


the children who were positive on the face 


hand test and those who 


were negative 
Hlowever, on the initial test, the mean mental 
ie of the positive group was 1 year 10 
months lower than that of the negative 
group. The biserial correlation of mental 


age and face-hand test performance for the 


initial test was +0.77+0,18. retesting 


there was an even greater divergence be 


tween the mean mental age of the positive 


and that of the negative group. This was 
due to the facet that the children with the 
higher [Q’s beeame negative retesting 
Indeed, the distributions of mental age 
cores for these two yroups did not overlap 
at all. In other words, the mental ages in 
the positive group ranged from 4-11) to 
© 11, as compared with 6-3 to 9-5 in the 
nepative group hus, the retesting a 


9—Correlation of Test with 
Vental Age in Combined Group of Children 
th Schisophrentc and Nonschisophreni 
Behavior Disorders 
Initial Test Ketest 
Pos Nee Pos Neg 
i" 
C.A mean 7-41 7-11 
M.A. (thean 746 0 7-4 
Hisertal O77 401s 1.000 0.08 


the 
Children on the Face-Hand Test 


of 


Initial Test 


Rating * 


indicates negative performance 


and 
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Nonschizophrenic Behavior Disorder 


Retest 


Eyes Open Eyes Closed Eyes Open 


Errors Rating Errors Rating Errors Rating 


2 0 
0 l 0 
0 0 0 
0 0 
0 0 0 
7 + 0 0 
+ 3 0 
0 0 


0 0 0 
19 0.5 0 


1.0( 


face-hand 


perfect correlation coetticient of 
0.08 ) 
test 


was obtained between the 


age 
tion undoubtedly reflects in a measure the 


and mental This unique correla 


smallness of the sample. 
Some of the children of low mental age 


who remained positive on retesting have 


been studied periodically for two years 


Ikven though they have been tested on hun 
dreds of trials, they have as yet failed to 
identify both stimuli correctly. One boy in 


this group (Case 15, Table 8A) with an IQ 


of 45, is now 10!'% years old. He mislocal 
izes the hand stimulus to the other cheek 
even when tested with his eyes open and 
his hands held in front of his eyes. When 
his hand is stimulated with a noxious stim 
ulus (pinch, pinprick) and his cheek is 


simultaneously stimulated with a mild stim 


ulus (touch), this boy will point to both 
places correctly. However, on subsequent 
trials, when retested with the usual finger 
touches to the hand and cheek, he again 


points only to the cheek and displaces the 


hand stimulus. In all the 


numerous trials 


he has never made errors on symmetric 


stimulation of both cheeks or both hands 


Comment 
he results of this study corroborate 
previous reports *'® which indicate that by 


the age of 7 years almost all normal children 


learn to identify simultaneously 
the 


In contrast to a group of normals 


applied 


touches to the cheek and hand within 


10 trials 


institutionalized children with 


non 
schizophrenic behavior disorders, a majority 
1957 


Taste 8B 

i 

O40 


FACE-HAND 


fEST IN 


SCHIZOPHRENKK 


of a group of institutionalized schizophrenic 
children failed to perceive both stimuli after 
40 trials 

The schizophrenic group was not 
homogeneous with respect to the face-hand 
test. The performances of a few of the 
children in this group were indistinguishable 
from normal children in that they learned 
to identify both face and hand stimuli with 
in the initial 10 trials. The schizophrenk 
children who were unable to perceive both 
stimuli showed a consistent pattern of per 
ception identical with that seen in young 
children (less than 6 years) and patients 
with severe mental changes due to altered 
brain function 

Simultaneous stimuli to symmetric body 
areas, both cheeks or both hands were 
always perceived. On simultaneous stimu 
lation of face and hand, the face was 
correctly identified, whereas the hand was 
frequently displaced to the Opposite cheek 
This phenomenon has been reported in a 
previous study ot double simultaneous 
stimulation preschool schizophrenic chil 
dren.’* Jaffe and Bender state that “symme 
try iS an organizing factor in the 
displacement phenomena seen bilateral 
simultaneous cutaneous stimulation.*! Jaffe 
and Bender ™ and Korin and Fink ' point 
out that the perception of symmetric stimuli 
is less vulnerable to cerebral insult than the 
perception of asymmetric. stimuli 

Phe schizophrenic children with positive 
face-hand test results tended to show low 
Stanford-Binet 1Q’s and low mental age 
he face-hand test responses, like the in 
telligence test performance, may be said to 
reflect the level of general integration. This 
experiment does not specifically answer the 
question whether or not diffuse brain disease 
is the etiological agent mn schizophrenia ot 
childhood 

The responses of schizophrenic adults to 
the face-hand test have been shown to be 
similar to those of normals and significantly 
different from adults with severe brain 
disease. On the other hand, the results for 
t high proportion of the present group of 


schizophrenic children differ from those of 


CHILDREN 


normal children of equivalent age and_ re 
semble those found in mental defectives and 
patients with mental changes due to brain 
dysfunction, What, then, is the relationship 
between schizophrenic children) with im 
paired perception of double simultaneous 
stimulation and adult schizophrenics shown 
generally to be free of this impairment? Is 
it possible that schizophrenic children with 
marked integrative defeet demonstrated in 
low intelligence tests and impaired percep 
tion of multiple stimuli will ultimately, in 
adulthood, be differentiated from the adult 
schizophrenics ? 


Summary 


In the present study, 16 institutionalized 
schizophrenic children and Y institutionalized 
children with nonschizophrenic behavior dis 
orders, of ages 6 through 9 years, were 
compared with 94 public school children 
ranging in age from 5!. through & years, on 
a test of double simultaneous tactile stimula 
tion, the face-hand test 

Phe perceptual pattern of both normal 
and abnormal children is one of face domi 
nance and, where errors are made. hand 
extinction or displacement lerror are 
rarely made on bilateral stimulation of both 
cheeks or both hand 

By the age of 7 years nearly all normal 
children are able lo perceryve both face and 
hand stimuli within 10> trial Phe schizo 
phreme children, as a group, are significantly 
different from the normal children and the 
children with nonschizophrenic behavior di 
orders in that they failed to identify the 
hand within 10 trials even when tested with 
the eve open Phen pattern of perception 
is similar to that seen in younger children 
and patients with mental changes due to 
evVvere brain dy CAS chizophreni 
children) with defective perception gener 
ally show retarded 1 and mental level 
is measured by the tanford-Binet Seale 
Phe relation hip of both face hand and in 
telligence test results to general 


level is stressed 


Integrative 


Brooklyn Je Hospital Pro 
(16) 


= 
a 
an 
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Recently a number of reports have ap 
peared pertaining to a disturbance in_ the 
metabolism of the aromatic amines inthe 
blood of schizophrenics. With such sub 
strates as N,N’-dimethyl- p-phenylenedi 
amine (MPD)! or adrenaline,” it has been 
possible to demonstrate a greater oxidation 
of these amines in the serum of schizo 
phrenics In both instances the oxidation 
was attributed to a copper-contaming pro 
tein, ceruloplasmin. At the time the present 
work was completed we were not aware of 
the details of Akerfeldt’s method except 
that MPD was a substrate he present 
study reports findings on the ceruloplasmin 
activity of serum from patients with schizo 
phrenia and a variety of other disorders ; 
and the technique used, although similar to 
\kerfeldt’s,! appears to be somewhat sim 


pler and subject to fewer errors 


Methods and Material 


Details of our procedure were as follows: ‘To 
0.1 ml. of serum was added 10 ml. of tn 
(hydroxymethyl) amimoethane buffer (0.1 


pHi 6&8) and O.1 ml. of freshly prepared phenylene 


diamine (PID) (0.1%) \iter incubation tor one 
hour at 37€©, 20 ml. of distilled water was added 
to the mixture and the optical density measured 
mmediately at 490my on the Beckmar pectro 
photometer Model B Mar determination were 
made with the dihydrochloride of MPD), in’ whicl 
case the time of neubatior i ] ! ritite nel 
the wave length wa Omu. The blood was used 


within three 


time the ceruloplasmin activity did it ! pro 
ided the eri Ke] | pla ! 
Wa purified | thie method «of Holmberg il 
Laurell.” Paper electrophoresis of serum was done 
Submitted for publication Keb. 26, 1957 
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the Othee of N | Research and by a grant fron 
the Departs ent Publi Velfare, [lino 


Comparative Study of Blood Ceruloplasmin 
Schizophrenia and Other Disorders 


L. G. ABOOD, Ph.D.; F. A. GIBBS, M.D., and E. GIBBS, Chicago 


with 0.05 barbital sodium US. pill &5 at 
»C. The paper was air-dried and then sprayed 
with a 0.02% olution of MPD in O02 M acetate 


butfer at pH \ corresponding chromatogram 


was sprayed with bromophenol blue in ace 
tone for comparison of serum proteins, These and 
other procedures will be published im detail lates 

The results on the ceruloplasmin activity 
of serum were arbitrarily classified into five 
groups: Group 0, no oxidation of PD, 
(;roup 1, an optical density of O.100-0,150 
against a water blank; Group II, an optical 
density of O.150-0.250; Group ITE, 0.250 
0.350; Group greater than 0.350 
\mong the diverse number of medical con 
ditions, the greatest number of “positive” 
reactions (the sum of the last three groups ) 
occurred im pregnaney and schizophrenia 
(Table 1). The incidence of positive reac 
tions was slightly more in pregnancy, but 
the fraction falling into Group IV wa 
appreciably yreater than in chizophrenia 
Patients with severe mental retardation and 
psychomotor epilepti although consider 
ably fewer than schizophrenics, had a high 
incidence of “positives, whereas patient 


with multiple cleros} fell into Group 0 


of Ceruloplasmin in Serum 
from Schisophrenics and Other Patients * 
(iroup 


jer Cent of Total 


Neoplast A) 4) 
Mental 

Psychomotor 

epllep 119 $7 22 l 0 24 
Medical (other 10s 7 
Epilepsy (other 4} $2 0 0 
Multiple sclerosi 10 0 0 0 
Normal 4 Is 0 0 
* Val eX ent of total number 


vere largely hospitalized patient 


in 
in 
= 
Diagno No.of Sum of : 
Cause 
} chizophreniat 14 7 an 
Pregnancy 
644 
A 


1 M 


Inhibitor 


* 


> ffect of Varwu 


plarmn Activity of Human Serum 


Aetivits 
yM PD 


o.40 
( 


buffer PD 


the exception of patients with neo 


(carcinoma, but not arcoma ) 
114% “positive "the 
po itive re broad 


disorders 


ascular 


whom Were 


dence ot wlions 
ctrum of medical 
diabete 
and severe 


of borderline case 


mellitus, kidney and 


inflammations) was rela 


are a sufficient number 


((aroup 1) in all cate 


tudied to alter somewhat the final 


interpretation of the re ult furthermore, 


the pr ent list ol di order Is hardly 


haustive, and further investigation will very 
number at 


oceurred in 


yield a significant 


in other categorie highest 


ceruloplasmin activity neo 


plasms and pregnancy 


\ number of 


reaction are pre sented in 


inhibitors of the 
lable 2 It ! ot 


particular interest that many of the agents 


Variou 


ire, carbonyl-reacting inhibitors of diamine 
With the exception 


with the 


eyvanide, which reacts copper 


ost ot these 
with the 


of ceruloplasmin agents 


probably combine free radical of 


I'l) 


which is responsible for the color re 


NH, 


Ievidence for the belef that. the erum 


oxidase is ceruloplasmin is) presented in 
In general, the pHl and tempera 


and of the 


| ible 3 


ture dependence of the serum 


identical 
that the 


purihed ceruloplasmin are nearly 


| lectrophore tie separation indicates 


oO 


O1 


VEUROLOGY AND PSYCHIATRY 
PD or 


ipiasmm 


Paste 3—kwvidence for MPD 


Oxidase” * Beng Ceru 


Comment 


PD or MPD 
ve identical 
lobulin 


tored with u 


with 
ture cur 


Purified ceruloplasmin Same reaction 
pHi and temper 
Paper electrophoresis Activity related to a 
Dialysis Activity lost; re 
but not with Fe 
pH Optimum is Cu oxidation 
of VD is not pH-dependent witht: 
same range 
In general, good 


wainst NaCN 


PD, MPD 
line erotonit 
naphthol 


Proceeds more 


MPD, N 


* phenylenediamine 
nylenediamine 


“oxidase” appears in the a globulin frac 


tion. Both the purified ceruloplasmin and 


the serum attack a variety of substrates, as 


reported by Holmberg and Laurell.” Inas 


much as the reaction proceeds anaerobically 


and is not reactivated by after 


cyto 
that 


chalysis against evanide, it cannot be 
There 1 
is attacked by the 


this, 


chrome sone suggestion 


histamine serum oxidase 


but, since too, occu! anaerobu illy 


diamine oxidase * does not eem to be in 
olved 
a potent inhibitor of ceruloplasmin and doe 


\kerfeldt’s ! 


procedures, it is apparently destroyed within 


\Ithough endogenous ascorbate 1: 


interfere in both and Leach’s * 


a few minutes under the conditions of our 


procedure, as a result of the low) serum 


content and traces of copper in our reagent 
Phe significance of elevated ceruloplasmin 


in various neurological disorders,” preg 


naney,’ schizophrenia, and neoplasms is 


entirely unknown. Since a number of neu 


rohumoral amines are attacked by cerulo 


plasmin, it is conceivable that a disturbances 


in the metabolism of such substances a 


adrenaline, serotonin, and histamine may 


lead to disturbances, including some in 


schizophrenia. Both the oxidation products 
have been 


\Ithough 


CXCESSIVE 


and serotonin ® 


of adrenaline * 
shown to produce toxic reaction 

it would appear unlikely that an 
destruction of such amines by serum could 
disturbances, 


least be a 


responsible for psychoti 


the metabohe disorder may at 
disturb 


itself In 


reflection of some more significant 


ince within’ neural tissue this 


lune, 195, 


Per Cent 
Control 

af ) M 

Methyl hydrazine *M 0.2 
Chlorpromazine *M 0.20 A) 
Kescinnamine (Kauwolfia 
cler itive) 10 0.26 ‘ 4 
Substrates ephrine virena 
tyrosine, lopa 
Reaction consisted of 1.0.00), tris 
nd ml. of schizophrenic serum Oxygen rapidly in absence 

plasn 

i! 
dise 
tively lo her 
tive 
NHe NHe 

f [o] ) 


BLOOD CERULOPLASMIN IN SCHIZOPHRENIA 


connection an elevation in the monoamine 
oxidase of the globus pallidus of schizo 
phrenics was reported some time ago.” Of 
possible significance is the fact that chlor 
promazine and some Rauwolfia alkaloids 
(rescinnamine) are potent inhibitors of the 
serum oxidase. Whatever the nature of the 
oxidative system involved in the present 
study or the factors responsible for its 
elevation in schizophrenia and other path 
ological conditions, the fact that the system 
may influence the levels of neurohumoral 
amines within the body warrants further 
exploration of the problem. Although these 
studies are only preliminary and only rela 
tively few categories of pathological condi 
tions have been investigated, it 1s already 
apparent that the enzymatic measurement in 
serum has little, if any, value as a “diag 
nostic test’ for any disorder, including 
schizophrenia 

Dr. R. H. Maschmeyer, of Logansport State 
Hospital, Logansport, Ind); Drs. B.S. Osadea and 
S. Siaroff, of Dixon State School, Dixon, IL, and 
Drs. F. Stamps and DD. Baldwin, of the University 


Thinois College of Medicine, upplied blood 


amples and diagnose 5 


Division of Psychiatry, University of Hlinois 
College of Medicine (12) 
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Preoperative Emotional States and Adrenal Cortical 


Activity 


Studies on Cardiac and Pulmonary Surgery Patients 


DOUGLAS 8B. PRICE, M.D.; MARGARET THALER, Ph.D., and JOHN W. MASON, M.D., Washington, D. C. 


\lthough it is widely accepted that the 


central nervou ystem is involved the 


adreno 
little 1s 


regulation of secretion of pituitary 
hormone (ACTH), 


known of the relationships between specific 


and the 


corticotropr 


emotional rr release of 


ACTH 
venerally 
vhich the 


ince the pituitary-adrenal system 


tinulated under conditions in 


integrity of the organism ts 
threate ned, it might be expected that fear o1 
mxiety most likely would be associated with 


increased \CTH 


ed 


release and subsequent 


ecretion of adrenocortical hor 


tude have been made of 


both psychological and endocrine factors in 


human subjects during grossly threatening 


life situations.) 


\ mn other, 


hypothesi 


previous studies, the initial 


in this study of patients about to 
undergo cardiac or pulmonary 


that 


urgery wa 
there 


would be a close relationship 


between the degree to which a patient was 


mxious and the plasma levels of his adreno 


ortical hormone \ttempt made to 


were 


t this hormone level on the basis of 


the extent to which a patient, awaiting major 


urgery, Was anxious However, exploratory 


experience indicated that, although energy 


md atfect are mobilized ina person to meet 


uch stressful situations, the observable at 


Submitted for publication Dee 11, 1956 

ot Neuropsychiats Walter 
Institute of Researcl 

Major Paul Schafer (MC), U.S. Army, Cliet 

of the Thoracie Surgery Section, Walter Ree 

\rmy Hospital, and his staff, cooperated im thi 

tucls Dr David Rioch, Walter Reed 


Institute of search, 


Reed 


an 


tributions to this project 


fect which correlated with adrenal hormone 
levels was not always anxiety. It was found 


that a number of emotional states in a 
heightened form were associated with ele 


This 
included such states as hostility, agitated de 


vated adrenal steroid hormone levels 


pression, apprehension, ete., with the excep 
tion of withdrawn depression 

I'rom the data obtained, il appeared that 
kind was 


general 


what was crucial in studies of this 


the evaluation of the amount of 


emotional involvement? that a person had in 
a given situation, and not merely the degree 


to which he demonstrated “anxiety emo 


tional involvement was considered the in 


vestment of active feeling by the subject at 


the time ina. direct interaction with a 


It is suggested that the pituitary-adreno 


cortical system may be associated with a 


number of emotional states, which seem to 


have a common component of emotional 


This 


broad, 


involvement component may be a 


relatively undifferentiated state un 
The 
re signed, apathetu type, and not one of 


Both the 


uctive 


depression to which we refer is the 
agitation 
latter 


or intense yriet 


highly 


forms of depre 


sion have emotional mvolvement 


component 


rit is hoped that the term “emotional invo 


ment’ will be descriptively self-explanatory 


we have m mind are things such as the impression 


of the observer that the imteraction pattern whicl 


the subject tries to engage in or set up with other 


persons 1s characterized by directness, imtens 


all-or-none qualitie and immediacy The se may 


be demonstrated through any modes of communi 


cation, 1. e., verbal, gestural, or autonomic mam 


festations, with emphasis on the immediacy and 


directness of the emotional involvement 


= 
us 

— 

\\ 

bd 


ADRENOCORTI 


1.—/mal Diagnoses of Twenty-low 


Surgery Patient Studied 


Rheumatic val 
Interatrial sept 
Coarctation of aorta 


Patent ductus arteriosus | 
Fibrous pericarditis 1 
Bronchiectasis 

Spontaneous pneumothorax ! 
Pulmonary cyst, granuloma, and tuberculoma ‘ 
Mediastinal sarcoido 
Benign rib osteoma 1 


derlying or accompanying a number of emo 
tions 

The present report Was based upon con 
current observations of emotional status and 
adrenocortical hormone levels as measured 
by the relatively specific index of plasma 
17-hydroxycorticosteroid concentration, Em 
phasis was placed on obtaining the psychiat 
ric and psychological observations and the 
samples for hormone analysis as close to 
gether as possible, usually within a period of 
a few hours on the morning of the day 


before surgery 


Subjects 


Patients were randomly elected tron the 
thoracic surget wards of Walter Reed Army 
Hospital However, only those who met certaim 


physiological requirements were included in_ the 


correlative aspects of thi tudy Patients who 
hal any of the following conditions were ex 
cluded: (1) active, severe infection, (2) malip 


nancy, (3) endocrine disorder, (4) menstruation 
and (5) central nervou tem drug intake 

lable 1 present the tinal diagnose of the 4 
patients who met the physiological criteria,} witl 
the number of patients in each categor 


With the exception of the patient with the ri 


osteoma, all had operation om the heart lung or 
aorta 

The mean age of the men in the group studied 
was 23 year (range 19-47 ears). For the 6 
women, the mean age was 28 years (range 20-38 
years) 

Three sets of data were obtained from. these 
patients (1) psychiatric interviews, (2) 


Adrenal hormone levels were obtained on a 
total of BO patients over a two-year period ()} 
these, 63 met the phy iological eriteria hi ted above 
The psychiatrist studied 62 patients, and the ps 
chologist tested 33 Ihe 24 patient reported here 
are those subjects who met the criteria and who 
were evaluated by il three member ot 


earch group 
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EMOTION 


logical 


hormor 
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test 


response 


ie levels 


nal 


bl 


the morning 


Here hi 


id 


blood 


to surgery 


for Ire 


e 17 


the method of 
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Randol 
crit, ar 
on eat 


obtaine 
and 4 
collect 


at 


phi 
id 


pom 
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a.m 


costeroid 


Nel 


\l 


ot 


ali 


Method 


unple 


(3) 


were 


21 


urgery 


ample 


\ 


drawn 


obtar 


be tore 


ubjec 
on th 


adrenocortical 


ned over a 
surgery to 
ts reported 
e day prior 

ily zed 


he heparinized plasma was an 


Ne «t 


hydrox ycorticosteroid 


nd Samuel 


concentration by 


Lcosinophil 


Mato 


routine! 


between 3 


ln 


by the wet chamber meth 
and the total white cell count, he 
sedimentation rate were also determined 
San ple Blood uniple were 
between & and 9 am. and 
Pwenty-ftour-hour urime sample 
1 two twelve-hour aliquot 
The total urimar 17-hydroxyeorts 
xcretion was determined by the ¢ 


method" 


the day 


le 


prior to surger the patients were 
interviewed by the psychiatrist and tested by the 
psychologist, usually im the morning The iter 
view, of tairly tandard nature Wi 
recorded The interview wa directed toward 
securing an impression of what the patient wa 
experiencing regarding the tortheomimng surges 
Seldom was a detailed psychiatric histor ought, 
and the interview was not designed to be psycho 
therapeutic or mnformative medica to the patient 
No attempt wa made to cisturb or question the 
defensive adaptations of the patient, nor were 
interpretations trequently made. Immediately after 
the interview, a notation was made describing 
the patient’s behavior and demeanor during the 
interview, and a rating was made of the extent 
of discomtort or emotional involvement § which 
the patient appeared to be experiencing An enlit 
point rating scale was used. A rating of | indi 
cated little or no detectable di comtort-involvement 
and a low level of immediate affective involvement 
whereas a rating of & uidicated marked discom 
fort or high emotional involvement Both p 
Sin the imuitial phase ot thi tud “anxiet 
was rated kor reasons already alluded to, and to 
be explained more fully in the body of the papes 
thi rating was changed to a “discomfort-involve 
ment rating ince this was a truer reflection of} 


what wa 


tion with 


Institu 
adopter 
ho 
idered 


more 


being measured 


David 


lsychiatric 


tern 


al 


Hamburg, Mi 


“distre 


studi 


adrenocortical 


designated 


te lor 
1 the 
phy 
closel 
by 
ranye 


to 


desi 
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erm 
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thi 


lor lise 
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bunctioning to 
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ye of 
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up ha 
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M.. IROHIVES O1 


atrist and Pp chologist j cale to rate 


total behavior noted in the specific, limited 


vation period Because — the correlation 


p chiatrist and the p ycholoyi t wa 


iwnificant, it can be they 


ting the same phenomenor 


psychologist administered 


Phematic Apperception are and 


motional Projection Test and used a serie 


projective tori in which common doctor 


patient imteractions were depicted in order to 


plore the extent of emotional imvolverment the 
interactions betwee 


for him." At 


current 


thon pan were measured auditor 1 vis 


retention test 


kept their data 


three imvestivator 


ions separate from one another until eacl 


is final evaluation The psyechiatri 
then correlated 


chological test ratings were 


hormone finding 


Results 


\lthough the «ke 


Ise where, 


Biochemical bindings 
tatled data 
ome of the 


biochemical appear 


principal findings are sum 
marized here 

Phe mean plasma 17-hydroxyeorticoster 
oid value determined for the 63 patients at 
Sam. on the day before surgery was 17 7y 
per 100 mi 


100 ml.). This wa 


of plasma (range Sy 27y pel 
iwnificantly higher than 
pel 100 mil ob 


ubjects in our laboratory 


the mean value of 
tamed on normal 
In ot the 

thove group on whom 


could 


urygery 


urgical patients from the 


everal measurements 
during the week 


prior to 


there was a trend toward highes 


Plasma 


C ertam 


Hydroxycortu 
Subaqre 


Preop 


1 Day 


Mean values 12 


* All samples were drawn at S a.m. Values 


O48 


plasma 


steroid Levels in Normal 


ire expressed in microgran 


NEUROLOGY AND PSYCHIATR) 


hydroxycorticosteroid 


and urinary 
values as surgery approached 
Table 2 the & 


17-hydroxycorticosteroid values obtained on 


summarizes a.m. plasma 


normal subjects and on subgroups of pa 
tients in the present study. It was of par 
ticular interest that patients rated 6-8 on the 
discomfort-involvement by 


rating scale of 


the psychiatrist and psychologist showed 
mean plasma levels of 2ly and 23y per 100 
mi., respectively, as compared with a mean of 
about I&y per 100 mi. for the group as a 
whole. In the two subgroups in which phys 
wlogical damage was present, 1. ¢., patients 
with chronic disease (principally malignant 
neoplasms) and the patients with repairing 
thoracic wounds in the third- to the seventh 
day postoperative period, it was apparent that 
levels were maintained no higher than those 
observed in patients with high discomfort 
involvement ratings. From these findings, as 
well as those in current related studies, it 
began to appear that, although peak plasma 
17-hydroxyeorticosteroid values, ranging up 


to 70y per 100 mi. or above, may be reached 


im certain acute stress situations, such as 


surgery, levels the 
100) mil 


significant mereases in adrenocortical activity 


during major range 


of 20y 30y per may represent 


In Situations where the stressful cireum 


stances continue over a period of davs or 


weeks or longer 


Phe diurnal variation in 17-hydroxyeor 


ticosteroid levels showed remarkably con 


stancy of direction, with afternoon levels 


Subjects and 
Surgwal Patints * 


Arixiety C hront 
test Organic 


Isychol Disenase 


My 


per 100 ml 


4 
igh, 
lest, (our 
a nd psy 
| 
4 
/ 
4 
Preop Admission Anxiety Postop 
to at 4-7 
Hospital Psychiat Day 
Is a4 Zt 24 2 
‘ is 21 24 22 Is 
! a 21 
23 23 2) 
‘ iW is 
a 
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TABLE 3.—Cuorrelations Between hiatrist 
and Psychologist’s 
Ratings and the 17-Hydroa rticosterotd 
Levels 


Raters Correlation Coefficient 
I’sychiatrist's rat 0.402" 
Psychologist 's rating 0.500" 

* Significant at the 5% level of confidence or better. The cor 
relation of the psychiatrist ind the p } wist's rating wa 


Significant P<0.05 or better 


averaging about 40¢¢ lower than morning 
levels, even on the day before surgery. In 
several case the diurnal drop appeares to bn 
exaggerated, with afternoon levels as much 
as 906 lower than morning level In the 
group of 15 patients on whom concurrent 
blood and urine 17-hydroxycorticosteroid 
measurements were made, a mean urine 


excretion value of 5.65 mg. per 24 hours wa 


obtained, with individual value ranging 
from 2.90 to 11.30 mg. per 24 hours. Levels 


in any given patient were within a relatively 
narrow range from day to day, but value 
became sharply elevated in several patient 
the day before surgery 
Psychiatric-Psychological correla 
tions of the ratings and the & a.m. steroid 
value of the day before surgery were signi 
ficant and are summarized in ‘VTable 3. Cor 
relations were also made between the ratings 


and two other steroid value the mean of 


all diurnal measurements from admission to 
the hospital to the time of surgery, and the 
mean of all 8 a.m. levels throughout hospi 
talization. These correlations were not a 
high as those between the rating and. the 
single 8 a.m. value of the day before surgery 
l'rom this, it would appear that the obtain 


Ing of all data at approximately the same 


4 orrelatton Bw yical lest 


Korschach affective symbolism 
Hostile content 0.148 
Anxious content 0.222 
Body content 0.204 
Unpleasant content O44" 
Dependency content 0.21! 
Positive content 0.329 
Neutral content 

Form per cent on Korschac! 

Extended F4+% 

Introversive tendencies 0.622" 

Auditory digit span Oo? 

Visual attention span 0.420 


Significant at the 1?<0.05 level or better 


et 


EMOTION 


time is important, corroborating our 
sion that one significant aspect of a colla 
borative study of this type is the temporal 
factor 

Of the eight patients whose steroid value 
were 205 pel 100 mil. or higher the day 
prior to surgery, the psychologist gave six 
patients a discomfort-involvement rating ot 
6 or more; the psvehiatrist rated tive pa 
tients in Category 6 or higher. Both in 
vestigatol classified the ame two subject 
lower than the terord level would have 
indicated, and the psyehiatrist, one other 
person in addition. Thus, it appeared that 
most of the patients with high steroid level 
(20, 27) per 100° ml.) tended to display 
behavior and have association 
of marked states of discomfort and emo 
tional involvement 

Pable 4 shows that the anxious content 
alone on the Rorschach test did not reflect 
the adrenal hormone level The four seor 
ings which correlated significantly wath the 
teroid values were (1) unpleasant content 
(2) affect-tinged associations Cnon-neutral 
content), (3) introversive tendenci and 
(4) associations not purely logically directed 


+ ) pecifically, with high 


teroid levels tended to give high amounts of 
unplea ant content, which was the total pel 
cent of hostile and bodily 
cupation associations.” Those with high 
teroid levels also tended to give few neutral 
associations, have lower amounts of clearly 
een responses (I+ lower), and the ov 
currence ol more human-movement than 
color responses in the Rorschach “experience 
balance These findings suggest that mn thi 
group there were relationships between 
teroid levels and those features of the 
Korsehach responses which re vealed the 
over-all amount of associations tinged by 
various emotional component \s shown in 
Fable 4, anxtous content did not correlate 
ith the teroid level In ummary, the 
greater the emotionality and the involvement 
vith the environment, the higher were the 


teroid |e 


( 
_ 
7 
Scores and Steroid Level 
— 649 
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M.A 
It was evident also from the psychiatri¢ 


that 


interview there no characteristic 


Was 
manner of vchological adaptation to the 


Some persons viewed 


forthcoming surgery emotional re 


ponses were diverse 


the surgery as a step, though a dangerous 


and unpleasant one, toward a “new lease 


on life,” in which activities denied them for 


rheumati 


ome time would be 


possible 
the 


was 
some of 


(other 


especially true for 


heart disease patients patients were 


particularly 


concerned about the 


surgical 
risk and about dying, to the exclusion of any 
other po ible Sonn 


factors were embroiled 


in angry, resentful states in their personal 


vhich the 
hospital persons had high 
but 


live 


eemed to be carried 


Phese 


emotionality, 


nto 
uation 


tate of not always 


\ the 


elye ul 


Cone 


tudy progressed, we found our 


the 


term “discomfort” rather 


than anxiety in assigning ratings to. the 


vaitient this, we beheve, 
| 


reflected an im 


pression that anxiety as a. clinical entity 


was not the sole axis in the psychophysio 


logical vstem of hormone regulation In 


crutimzing the data of those subjects for 
Whom there was a great dis repancy between 
the rating and the 


that 


hormone leve I, we re alized 


ome of these persons were not anxious 


moa chimical 


ense but were, for example, 


tively ho tile 


either covertly o1 


had 
hostility 


OVE rtly, 


md low anxiety ratings been 


yiven 


them, whereas the itself was an 


alerted state experienced by the 


patient 


Phu 


uncomfortable 


it appeared that the 17-hydroxy 


corticosteroid concentrations were associated 


with a variety 


of emotional states and were 


thought to be a retlection of the degree to 


which a person Was 


interacting with his 


environment, 


no matter what his 


iffective state was 


While the emotional re sponses to the cur 


situation 


rent ho pital were 


dividual 


extremely in 


and varied, sore 


general 
observations may be made. Three types of 


behavior frequently emerged as adaptive 


spatterns. These were (1) to assure oneself 


ooo 
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that the surgeon had the greatest capabilities, 
(2) to avoid communicating the seriousness 
of the surgery to parents, and (3) to project 
fears and doubts and to discuss them as if 
they belonged to someone else 

the 
expressed strong feelings about the superla 


lifty-two per cent of all 


patients 
tive capabilities of the surgeons, referring to 
them as the “best surgeons in the world,” 
at the same time not knowing specifically 
who going the surgery and at 
times naming the cardiologist as the chief 
surgeon 


was to do 
Many of these same patients had 
specihc complaints about not seeing the dox 
tor, learning the date of the surgery from 
the ward secretary, and so forth; yet they 


seemed to 


maintain tenaciously what we 


have termed a 


“the 


magical reassurance about 


surgeon,” 


Of the 17 single men in the group seen 
by the had 


forthcoming surgery 


psychiatrist, 9 


not informed 


their parents of the 


had 


seriousness of the operations or were mis 


1x others grossly understated — the 


leading in the information they gave their 


parents. Only two gave unqualified informa 


tion about the 


surgery. Thus we saw an 


almost 


consistent trend 


this 


among the single 


men to face current situation alone 


without their parents’ knowledge, presence 
Or support The stated reason was a desire 


not to worry their parents, but the content of 


associations indicated a desire to avoid com 


pleating emotional involvement with parent 


at this crucial time. It was as if the situation 


Was stressful enough without having con 


cerns about how the family would 


react 

and having this further 

handl 
Anothe1 


or some member of the 


load of atfect to 


observation was that the 


Spouse 
family was deseribed 


as more the 


anxious than and as 


patient 
having expressed thoughts which the patient 
felt alien to himself, such as “I have com 
plete faith in the surgeons, but my husband 
says they're only human beings and they can 


make a mistake.” 


Indeed, the anxiety of the 
spouse was often confirmed by ward person 


nel, and even more strikingly by recovery 
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we 
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room nurses, who remarked about the in impersonal style and rarely made direct 
i4 


tensity of the spouses’ concerns. However, references to their own current situations 


it appeared that many patients projected (The two surgical patients who did not 


their preoperative concerns onto their treat the stories in a personal way were 
spouses or other relatives depressed. ) 

It was noteworthy that 606 of the sub 
jects with steroid levels above 20y per 100 Clinical Diagnosis and Case Summaries 
ml, stated that some member of the family Diagnostic clinical impressions fell into 
was worried about the surgery, whereas 


five major groups 
only 48 of the patients with steroid levels 


Normal 10 
below 20y per 100 mil. stated this High-discomfort state 6 
The Doctor-Patient Stories were helpful Depression ) 7 
in assessing the total emotional state of the Schizophrenia , % 
person and for direet comparison with atti Character dieordes F 


lor the sake of brevity, we have grouped 
tudes expressed in the psychiatric interview | 
toget r patients with such diverse diagnose 
The most significant aspect of these stories ogether patien clive 


as anxiety reaction, passive-aggressive 
! the 


was that the majority (all but two) ¢ 


cho eacho ele caley 
patients handled them in a personal rather “ tion, phobic rea " into the category 


of “high-discomfort states.” The six) pet 
than in an abstract manner. It was thought | 


ons in this category were among those with 
this indicated greater interaction with pet © S 


the highest steroid values, although, as in 
ons in the immediate ituation than wa 


found in groups of medieal patient ho pi dicated preyviou lv. several people diagno ed 


as normal had elevated steroid values also 


talized for cardiovascular gastrointes 


By the term “high-discomfort states” we 


tinal diseases, who treated the stories in an 
wish to convey the impression that the clini 
Another significant correlation was found, but cal diagno is was of relatively little Import 
because itS mean has remamed unclear to u ance when contra ted with the amount of 
is reported in abbreviated form. The recorded — feeling evidenced in the current. situation 
mterview were malyvzed for the occurrence of 
; ‘ \lso, it was our impression that the affect 
negative word poken by the patient and the 
4 ] \ 
doctor. The difference between patient i which was clearly associated with interaction 
tor’s negative word percentages correlated —0.501 In the current ituation outweighed — the 
with the teroid level result yriiticant pre ence uch cla il anxiety 
} tial 
it the O05 level Thus, yimptom iS perspiration, tremor, palpita 
the maltler liftere e between me Ive vord 
tion, sighing, et 
percentage o the incl loctor, the 
| lt was of note that the adrenal cortical 
er er ed » e trequent 
wee of newative words 1 ome patients did not activity of the three people with a diagnosi 
eel to be reflect the dena mechanist at chizophrenia Wil within normal 
e nypowm med as measured by the plasma 17-hydroxycorti 
"1 I costeroid concentration. While the number 
py 1 re ¢ et led to ke 
than Of subjects wa mall, the adrenal-output 
Gove otherwis finding uggested that schizophrenia and 


ABLE Correlatum the Biochemical and hiatric-Psych qual linding 
wwe Patient 


Ditlerence 


or terone Rating Kut wl Word 
Plasma 17-hydroxycorticosteroid 046° 057° 
Psychiatrist s anxiety rating 
Psychologist uixiety rat 
neutral responses Korschact OAl 
o 


Ditlerence negative word 


eC 
14 
is 
* Significant at 0.05 leve ofa 
Price eta 65] 


IROHIVES 


adrenal ilway 


ciate 


functioning were not 
studies by : al 
al 


to correlate the 


cent 


have demonstrated thi Qur observa 


tion would lead u 


extent 
ola emotional inter 


Phe 


who are flat 


chizophre nic 


steroid level 


those 


with others and hi 


hypothe is would be that 


ane ipathety and have very litthe emotional 


nvestment in those around them would have 


lower teroid level than those who make 


more active emotional with 


party Ipation 
ronment 


particularly noteworthy, in 


recent work with eardiae surgery patients,” 


that in this series of 24 patients (and im the 


larger group ¢ valuated by the p vehiatrist ) 


Hinestic reactions were not found. nor were 


ociated ol 


reaction or 
tite 


te both the 


euphori finding wa 


appli able 


preoperative tude and the 


hort postoperative contact made by the 


Josve hiatrist 


The following 


ummaric lustrate the 


material 


rmal \ married won her 


vd 
rheumatic heart disease from the 


lked 


! though hie 


he treely and showed littl 


reterred to tine wl 


felt) anxiou She iw 


“becomiuny 


norma right,” 


r hecause “knew 


itterwards.” She had a clear picture 


even calling the commisurotom pro 


by the surgeon's term of “fracture 


tended to ondition 


minimize her physical ¢ 


had t 


frequent 


lor ¢ hie “fairly normal 


unple, b 


Childhood,” in the faee of bouts of fever 


prolonged absences from ertional 


torth She 


evere ¢ 


dyspnea, and so forgot to take digi 


tal and to drug wid 


isuall 


was able to permit 


renew her supplies of the 


llowever, hie 
to help her At 
breath, had 


On a job 


went about her busine 


other 


when short of friend arry her 


upervisor do a litth 


extra work when “weal Both the in 


ferview and the projective test nicdicated that 


beans dependent Wal not oa 


other 


problem to her and 


he could use without conflict 


Ip 


eemed aware and further stated she 


(xml “would see ut thang worked out” on 


urger even though it was a seriou opera 


was rated in the low-discomfort group 


hy one observer: 1 by the 


other), and in het 


adrenal steroid level she a“ among the lowest in 


the group, 125 per LOO 
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with 


old single man wa 


Trend \ 


hospital on 


Norma Compulsive 


two occasions eight months apart for lobectomies 


in treatment of bronchiectasi He was seen bot! 


chiatrist and on the last ach 


times by the p 
was tested b the psychologist 


In both interviews he repeated! stre 


convincing a doctor he 


and hi 


thought he was trying to 


expressed resentment 


difficulty in initially 


treatment tor his coug teelinw that 


vet out oft worl He 


and bitterne toward a do 


tor at another ho pital who he felt had caused 


lunge trouble This same theme was an outstanding 


feature of his Doctor-Patient Storie 


During the second hospitalization he wi 


essivel oncerned about a patient 


thoracotomy drainage tube place for 


(in contrast to the usual two or three 


ociation with this, he recalled a drean 


a corpsman had awakened him at night in 


covery room and had wrapped a towel arou 
cough. He 


little bit 


trving to make i 


made “ever about the rst operation 


conne back 
ambivalence toward 
ayving 
butcher, but 
uryeon went on to 


wider than other patient that 


in swimming trunks hecause the 


rome tared 


people 


econd sear, on the other side. would 
up 


had 


mother of the 


kor lu first urgery, hve 


not going to inform his 


und h ud 


tient 


operation 


made detailed plans to have inother iD 


telephone her the evening of | the 


Hlowever thre night before thre 


her but forbad her to come 
would just get 
he didn't 


need the 
operation, he 


upset 
operation 
would not permit 
Con te 


ting, his association 


thoughts emerwved affect-free 


compulsive defenses, indulging 


or obsessive planning and 
worrier 
His steroid 


the group (135 per 


level placed him ; low ene 
100 ml.). He was 


psychologist as more di 


rated In 
comforted ( ) 


steroid concentration would indicate 


chiatrist rated It would seem that the 


compulsive thinking and aetivity worked rather 


efhicently as a tension reducer and 
not evident on psychological testing 
High-Discomfort Stat 3&-vear-old 


with a 


married 


woman congenital interatrial septal defect 


had an extremely facial 


Her 


ol meomplete 


apprehensive expression 


manner of speaking was a peculiar mixture 


entences and thoughts 


ane 


| 
; 
oe 

| 
tive weel 
days). In 
cal 

| 
that hn car wa 
4 felt freaki 
had one time he had 
‘ 

a ery as a step) that he was 

leet! 
i} 
surgery he called 
a » the hospital because 
7 She 

told him then that 

: her to visit hin 

suggested that few 
He apceared to hav: 
chron 
ane 
a the 
Chat 
Shc 

Was 
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on 


whiat 


et 


it 


llowever 


it 


urge 


concern 


thei 
thi 
operator 


did 


in 


told 


demonstrate 


he teel 


itte pted to 
uryer 
toll worry about 
wasn't worned. M 
but there nothin 
pre sed 
capped the rest ot 
lung tissue. On p 


but 


‘ 
Ist starte 
wre the 
Ver 


d 


t 


concern 


One 


ang 


econdari| 


ion ti 


ihout 


“N 


ured then 


I've 
is. worried 
| told her 
pl 

the 
lye 


shout 


He su 


found 


hh 


row 


tucle 


ment 


cit 


il 


con 


per 


11 
tn 


lern 


ttention 


over 


Wal 


mil 
hi 


Toor 


imal o 


nvolvet 


teroid les 


late 


wit! 


teoarthriti 


om lesion 


ierred le 


ct pre 


ve teelu 


wed 


oO only 


ctation 
it 


‘T just 
rit yet 
don't een 

becau 


ppening 


here 


could 


ne 


have 


out 


he felt 


lize 


1 ol al 


the 


criteria 


condi 


i! 


whether 


i 


the 


‘ 


ed 


IPRENOCORTICAL ACTIVITY PREOPERATII WOTION 
and ygrar atical erro. nd nonverba ounds hal ecause the le me s« id. Not know 
punctuated by frequent laughter. Her discomtort ing What it w about made me seared. | spit it Be 
eemed to tit | t flagrant pla in her up tou hie loctor vot veryv angry | Wal 
ode of verbal om tow with littl evidence ‘ ange ell | hie ad yust sat down and 
of other clim gns of anxiet except her facial pent five munute telling me weer, |! 
expressiot Her husband had brought to her at wouldn't diave been so hard.” Hii, Fy con . 
tention her peculiar talku ince coming trast, whe to the psychiatrist, he said he 
into the hospital, rT by enjoinir her to finish was not von to talk to. the urgeons, that he 
tor she had started he wanted to ask the 
Denial me nist were prominent ( pecially “| don’t know w t they're going to do, or how 
im reference to the eart defect. She stated that and | don’t want to know lust co ot oo 2 . 
ter mart ye, prior to wl had aintained Wal viVvel 
restricte | activilse 1 downy i lot rating ot 6 | both observers, «| 
of thing wanted to rt condition wa kewise clevated (22y ) 
but the doctor said that I « Depressum \n enlisted man, 
She felt her wi ig up his cor had beer lmuitted to the hospital = 
cern over the Hle had been mterested complaints of pain related 
learning what the rate Was; of the spme. Upon discovery ot 
when he w 1 | thre that at lis waite routme chest x-1 he wa 
ched the rate woul 100% rked hye thoraci uryi urgpery Wa 
thought these word vere ind that poned two wee hecause of | ing contracted 
thie had rea vi effect on her husband in upper respirator infection - 
testing, she w preoce with what the lle w complant person, whe cemed eager 
to do to her bod und wit to ple ind he seemed to relate to the exam 
severe that she w ble to keep her attentio clinically and | psyvchological-test = 
focused the test i perv: 
She was rated among the highest (7) | both = mess, worthlessne | 
observe on the discomtor cale wid, likewise, with a narrowmy of tlhe 
her steroid level w unong the highest (26y per blatant and mundane event about him 
100 mil) Doctor-Patient Storie uvvested that much of du 
miort State with Compulsive Trend depre om had ygrow feclings that 
\ 37-year-old married sergeant with bronechiec doctor had not expressed their ot 
tasis was superficially pleasant; there was a great him or informed him of the details « 
umount of excessive bod movement and he Hlowever, mm psychiatric interview om 
appeared quite tense repeat expre ed the ! t the lepre Nit not a reactive type due to 
concern that he w not fully uneonserous u fortheomu id that he had 
the operating root ‘ was gomye to fieht that noticed mere irritabalit with concern 
knife.” He associated with this a lam history ot losing his temper, over the past three or four 
fear of knives and of being knifed, ma sii’ eal During 11 period he had also experienced 
ot hypoder needle nd dental worl heightening of sexu lesire but with decreased 
vive his power An impression of early cle 
| le ud coneernu the en 
wile to be | thout it. And the close the 
to fea er more nervous | get. I to 
oft ly ‘ i tear thing ha 
lite emoval ml thar e vot the best doctor | lot 
was of confidence im then wish | explain t 
lo overly indeper lent, evmical, and hard ou exact how | teel beheve if knew more 
working. Forty-three per cent of his Rorsehacl about what they were gomy to do im there, that 
content wa cored xious, with on 13% it may hely ( ot. But | don't kmow 
neutral response lhe Doctor-Vatient Storie they're voiny in there to take the lus oor 
hi ‘ ern over fighting the doctor whit | that | voi to pet 
evaluatio treatment of hin He wa on ud he had been wanting 
| tor \ no Wi yong to have ar iround every da or the doctors to call him in 
Hle hecann Ipset cone da Wi How but no one had done llowever, he had not 
about it nd what did the doctor cde asked to ee the irgeor because thi 
and why He re por led “When the cid the right be interpreted ul eExpre 
bronchoscop w cared to deatl cried like toward ther vould grave 
Price et a 653 
te 


A. M. A 


that his 


had entered the hospital, 


yreat bitterness 


He expr 
arthritis, for which he 
had not been treated and repeated the same com 


had told 


eemed to handle 


plant that no one him anything, nor 


had he asked. He 


myer by a 


irritation and 


voidance and suppression techniques 


He was rated mid-low (3 by one observer and 


> by the 
ale and low 
per 100 mil.) 


»chizophrenta year-old 


other) on the discomfort-involvement 


steroid values were found (12y 


single man with 


t bronchowenic « diagnosed as a paranoid 
Although 


were 


chizophremne by the two observers 


tandable, most of lis remarks 


tremely eryptic At times he became confused 


date He 


lelusional 


ihenut demonstrated well-organized 


tem which centered about a camera 
yun he said he 
Althouvh 


were onl 


had ive nied 


during the psychiatric interview there 


Iwo relterence to his doctors (they were 


the hest and the doctors 
told 


informed of the 


urgeons im the world 


eemed a littl bit on edge when he them he 


wl no relative he wished forth 
coming surgery, not ev hits 


vealed 


ofr whom he felt had 


father), on testing 


he re many mtense feelings about the doc 


hed to him under 


eriousne ot the and 


tablished a 


the m, 


emphasizing the urgery 


who, if he « friendly, confiding rela 


tionship with would eventually leave him 


hese 
his ph 


wtive concerns about the trustworthine 


cian cemed to be a focusing of his 


distrust of and his 


deserted 


ba 


people 


hemp wudicated he frankly 


triwhtened of the urs because his 


h ud 
thought to be 


pecially 
remov: of a breast 
finally 
died 


iter ail ti fear of the 


mother had tumor, first 


bemgn but diagnosed as 


ircipoma, amd of which he everal years 


| urgery was a 


“throw to lus feelings about his mother, and 


Wil ifrand the ame course might happen to 


hum 
placed in the mid-low 


lle was group of di 


involvement rating (3°) by observer 
md 4+ by the 
the mean for the group (17y per 100 ml.) 
wider \ 


ho pital tor 


commtort one 


other), and lis steroid level was at 


( haracter young single man was 


admitted to the urgical repair ot 


coarctation of the aorta, dis 


doon examination. He 
long tu 
had «At 


everal 


routine physical 


ive i tory of acting-out and antisocial 


hehavior: he record as a juvenile 


concerned about the size 


police 


md had courts-martial 


Hle wa of the imeision, 


only secondarnly with the operative risk 


llowever the tronpest theme, demonstrated both 


in interview and m= testing as lis concern 


For 


over 


hemng wunmobilized atter surgery. ( immobih 


vation is m reality rather striking several 


days patient is not allowed 


and bathed 


postoperatively the 


any movements of his own; he ts fed 
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staff 
don't 


and his teeth brushed, ete, by the 
Activity 
like it 


or less helpless ; 


nursing 


is then only gradually resumed.) “I 


the idea of just laying there—you're more 


they got to feed you the first two 
bathe 


hate to 


or three days; they got to you and shave 


you—that bothers me. | stay in one 


I like 
this 


spot 
to move around.” tests imdicated 
had 


destructive 


Projective 


man pervasive sadistic fantasies of a 


violently nature. Prominent the 
retaliation of 


had 


his bitterness at the 
“small 
that had provoked disciplinary action 

Like 


did not 


interviews was 


authorities for the things” he done 
group, he 


“What 


mother 


most of the single men in this 


inform his mother of the surgery 


she don’t know, well, she won't worry. My 


worries too easy. Guess this surgery would worr 
the hell out of her.” 


He was 


fort-involvement 


rated in the low-mid 


(4 by one 


steroid level wa 


group of 
observer and 
100 mil 


other) ; Ins l4y per 


Comment 


Although patients were initially rated on 


an “anxiety” seale, it was not possible to 


demonstrate clinical anxiety in some persons 


‘| he 
anxiety 


who were given a high rating one 


person classified as having an 
neurosis did have the highest steroid value 
of the entire group seen by the psychiatrist. 
who 


However, those 


to be 


persons were con 


sidered in high-discomfort. states on 
the whole could not be classified as having 
In addition, their 


the 


anxXtety neuroses or states 


projective test responses were not in 


main anxious ones; their associations 


covered a wide range of emotions, such as 
resentment, pleasure, anger, and dependency 
wishes, with extremely low amounts of neu 


tral responses. As previously mentioned, 
those few patients rated lower than 6 on the 
scale who did have high steroid values were 
seen to have states of high emotionality, but 
In other words, 
the 
affect most clearly and strongly associated 


the 


the affect was not anxiety 


anxiety was not always predominant 


with current situation. Thus, a rating 


scale based on “anxiety” was misleading, 


both in name and in purpose 

lor these reasons, we moved from meas 
uring anxiety to the more general rating 
termed 


we have discomfort-involvement 


Discomfort-involvement ratings were based 


lune, 1957 


om 
the 
cove 
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on (1). the appearance of observable o1 
heightened states of emotionality; (2) the 
strength of the emotional investment in the 
current situation, and (3) the degree of 
distress engendered by the emotional state 
in the subject.{ It can be seen that these 
features have elements of both discomfort 
and involvement, either implicit or explicit 

The reactions of these patients awaiting 
major thoracic surgery were extremely di 
verse. Few, if any, consistent or typical 
emotional, character, or defense patterns 
emerged, What did differentiate the high 
steroid group from the low- and middle 
steroid group was the appearance of strong, 
heightened emotional states in the psychiat 
ric interviews and psychological test 
responses of the subjects in the high-steroid 
level group 

It is possible that discomfort with certain 
feeling states was the “anxiety” that was 
looked for initially and was the phenomenon 
that most investigators have used in cor 
relating psychological behavior and physio 
logical measurement However, attempts 
at quantification of this particular facet of 
interaction fell short predicting steroid 
levels 

It is probable that both the emotional in 


volvement and the discomfort experienced 


by the subject in the current situation 
jomed and were reflected the 
adrenocortical hormone level The ratings 


were an attempt to combine these elements 
an over-all measure 

Thus it appeared that the extent to which 
t patient was experiencing any kind of feel 
ing or affect state was what was crucial in 
the psychophysiological axis involving. the 


adrenal cortex. The extent of involvement 


"A concept wrested b Dr. David Réoel 
which can be investigated both human and 
animal stuche is that of evaluating the extent te 
which the organism is anticipating activity The 
various emotional states observed thi 
which correlated positively with heightened hor 
mone levels were ones in which the subject wa 
active or anticipating activit but in withdraws 
passively depressed state characterized by witl 
drawal and lacking anti pation of po ible action, 


PREOPER. 
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or active emotional interchanges with others 
in the current situation was a valuable opera 
tional concept. Mild to moderate depre s 
sion acted as a damper upon this interaction 
Any other affective states tended to promote 
or be associated with varying capacities tor 


involvement with others 


Summary and Conclusions 


\ group of patients were interviewed 
and given psychological tests one day prior 
to thoracie or cardiac surgery Diurnal 
blood samples Were obtained over a period 
varying from 21 days before surgery to the 
morning of surgery. All subjects had mea 
urements ol plasma 17-hydroxyeorti 
costeroid concentrations — the day before 
surgery. A mean of 17.7y per 100 ml. was 
found, which was significantly elevated from 
the normal for our laboratory. Signifieant 
correlations were found between discomfort 
involvement ratings independently given the 
patients by the psychiatrist and the 
psychologist prior to knowledge of the hor 
value Mean pla 17 hy 
droxycorticosteroid levels on patients given 
discomfort-involvement ratings of 6 to & 
by the psychiatrist and the psychologist were 
2ly and 23y per 100 mi., respectively. Rat 


Ings ol discomfort-involvement were based 


upon the over-all nnpression ol the subject’ 
ar play of feeling id the amount of emo 


tional investment m the current situation 


Significant correlation vere found be 
tween high teroid value and four 
Rorschach rating low percentage of neu 


tral associations, high percentage of unple a 
int content low form accuracy, and 
introversive tendenct 

Three frequent adaptive behavior pattern 
were noted: assuring oneself that the sur 
geon was ultracapable ingle young men 
evading telling thei parents of the ap 


proaching surgery, and married subjects re 


concept ot mvolvement ha heen used 
previously to predict iccesstully the magnitude 
and ol cardio Nar made b 
subjects during tructured, projective imterview 


Situation 


the hormone levels were low a i 
Price eta 


porting that family members were more 


anxious than they and seemingly using this 


is a device to 
Mild to 


ciated with lower 


uppress teat 
moderate depre Ssion WAS ASSO 
steroid values. Two groups 

noted If 


were working, the steroid levels 


of compulsive personalities were 


the cle lense 
were not extremely high. However, where 


the observers noted that the defenses were 
not effective and heightened but disorganized 
wtivity states were noted, high steroid level 
vere found. small 
phrenic patients had normal steroid values 


It wa that a 


number of schizo 


found concept of how 


inxious a patient appeared to the observers 
did) not 


whi h 


Cipation 


prove as useful as the extent to 


4 patient t lade active emotional parti 


with his environment: 1. e., his 


degree of emotional involvement appeared 


to be a more valuable operational concept 


in precheting the steroid values than anxiety 


tlone 


suggested by our 


findings is that the response of the pituitary 


adrenocortical system is related to emotional 


proce ‘ 


and, further, that it is probably 


not associated with a single specific emo 


tional state, such as anxiety or fear, but, 


with a number of 


that have the 


rather, lated 


cmotional state relatively un 
differentiated component of distress-involve 
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A Vernier Scale for Measuring ‘Time on 


Electroencephalogram or Polygraph Chart 


LUTHER L. MAYS, Ph.D., Washington, D. C. 


electroencephalograph is often used 


is a polygraph for recording psychophysto 


logical responses, such as the electrocardio 
gram, respiration, muscle potentials, and the 
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making a recording of such 
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Theories of Personality. Iiy (. S. Hall and G. Lindzey 
Wiley & Sons, Inc., 440 Fourth Ave., New York 16, 1957 
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La thérapeutique par la chlorpromazine en pratique psychiatrique. Revol. Price 
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thre howe, are 
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Application of Basic Science Techniques to Psychiatric Research. Price, $2.00. Pp. 211 
Psychiatric Research Reports of the American Psychiatric Association, The Amer 
ican Psychiatrie Association 70 Ave. of the \merica New York 20, 1956 
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“MYSOLINE" effectively controls 


grand mal and psychomotor seizures 


Control of seizures was obtained in 57 per cent of 97 grand 
mal patients where “Myso.ine” was used as initial therapy; 
an additional 22 per cent were improved. In patients 
refractory to previous standard medication, Pence? obtained 
improvement to complete control in 70 per cent of cases. 

In his study, “Mysoutne” was added to current medication 
and in some cases this was replaced by ‘““Mysoutne” alone, 
He observed that patients can usually remain under control 
without necessitating dosage increases above the established 
maintenance level. “Grand mal convulsions, psychomotor 
automatisms and focal motor convulsive disorders respond 
most readily to this drug.’ 


NoraBLy Free From Serious Toxic Errecrs 


Urinalyses and blood counts during therapy failed to reveal 
any abnormalities.? When side reactions do occur, they 

are usually mild and transient and tend to disappear 

as therapy is continued. 


MYSOLINE. 


Brand of Primidone 


in epilepsy 


Supplied: 0.25 Gm. scored tablets, bottles of 100 and 1,000. 


LITERATURE ON REQUEST 
1. Livingston, S., and Petersen, D.: New England J. Med. 254:4327 (Feb. 16) 1956 


2. Pence, L. M.: Texas State J. Med. 50:290 (May) 1954 
3. Berman, B. A.: Am, J. Psychiat, 112:541 (Jan.) 1956 


Ayerst Laboratories New York, N.Y. + Montreal, Canada 


““Mysoline’’ is available in the United States by arrangement with Imperial Chemical 
(Pharmaceuticals) Limited 
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North Shore Health Resort 


on the shores of Lake Michigan 
WINNETKA, ILLINOIS 


NERVOUS and MENTAL DISORDERS 
ALCOHOLISM and DRUG ADDICTION 


Modern Methods of Treatment 


MODERATE RATES 


Established 1901 Accredited by The Joint Commission on 
Licensed by State of Illinois Accreditation of Hospitals 


SAMUEL LIEBMAN, M.S., M.D. 
Medical Director 


225 Sheridan Road Winnetka 6-0211 


RIVER CREST SANITARIUM 


FOR 


NERVOUS, MENTAL. AND ALCOHOLIC PATIENTS 


Layman R. Harrison, M_D. 
Physician in Charge 


Martin Dollin, M.D | 


Clinical Director 


Katherine C. Kindred 
Administrator 


Russell N. Carrier, M.D. Arthur Gordon, M.D 
Consultant in Psychotherapy Consultant in Medicine 
Approved for resident training in Psychiatry 


A private hospital for the care and treatment of nervous and mental dis- 
orders, All accepted types of treatment available. Individualized atten- 
tion to psychotherapy, insulin and electroshock therapy. 

A cottage maintained expressly for elderly women with problems of 
senility and continued care. We also have accommodations for men 
requiring continued care 

River Crest is located in a beautifully wooded and landscaped park of 
about twelve acres, secluded but easily accessible by subway, bus or pri- 
vate car 
Full cooperation with referring physicians, who will find it convenient to 

visit or participate in the treatment of their patients while at River Crest 


Ditmars Boulevard and 26th Street 
ASTORIA, L. L, NEW YORK CITY 
AS 8-0820 | 
TWENTY MINUTES FROM TIMES SQUARE 
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TO GET THROUGH TO 

SPARINE controls acute psychotic agitation without dulling mental acuity—thus 
inducing the calm accessibility so essential to psychotherapeutic rapport. ae 
_ SPARINE is also highly effective in drug addiction and alcoholism for the control of — 


used according to 
administered intravenously, intramuscularly, or orally. Parenteral use offers (1) minimal injection 


Professional literature available upon request. 4, 


HYDROCHLORIDE 


“A 


HALL-BROOKE 
An Alive Hospital 


A licensed private hospital devoted to active treatment, analytically- 
oriented psychotherapy, and the various somatic therapies. 

A high ratio of staff to patients. 

Large occupational therapy building with a trained staff offers 
complete facilities for crafts, arts and recreation. Full program of 
outdoor activities. 

Each patient is under constant, daily psychiatric and medical 
supervision, 

Located one hour from New York on 120 acres of Connecticut 
countryside. 


HALL-BROOKE 
Greens Farms, Box 31, Conn., Tel.: Westport, CApital 7-5105 


io George S. Hughes, M.D. Robert Isenman, M.D. 

is Leo H. Berman, M.D. — D. Marshall, Jr., M.D. 
a Alfred Berl, M.D. eter B. Barbara, Ph.D. 
Louis J. Micheels, M.D. Mrs. Heide F. Bernard and 


Samuel Bernard, Administrators 
NEW YORK OFFICE, 46 East 73 Street 
Telephone: Lehigh 5-5155 


lor practical information about communi 
99 cable disease, have your vatients read 
Doctor, will vou tell me... es 


SCARLET FEVER 


8 pages, 15 cents 


What are the symptoms? 


by Ruth A. Thomas, 8 pages, 15 cents 


How shall T treat it? 


by Constance Frick, 4 pages, 10 cent 


PNEUMONIA’S WATERLOO? 
What causes 1t7 by William W. Bolton, 12 pages, 15 


WE CAN PREVENT DIPHTHERIA 
by P. S. Rhoads, 8 pages, 15 cents 


AMERICAN MEDICAL ASSOCIATION e 535 NORTH DEARBORN ° CHICAGO 10 


RING SANATORIUM 
Eight Miles from Boston—Founded 1879 

For the study, care, and treatment of emotional, mental, personality, and habit 

lisorders 

On a foundation of dynamic psychotherapy all other recognized therapies are used 

is indicated 


Cottage accommodations meet varied individual needs. Limited facilities for the con- ' 
tinued care of progressive disorders requiring medical, psychiatric, or neurological 
supervision 
Full resident and associate staff. Courtesy privileges to qualified physicians 
BENJAMIN SIMON, M.D CHARLES E. Wuitr, M.D 
Director 


Assistant Director 
Arlington Heights, Massachusetts Mission 8-0081 
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convalescence 
Insulin 


rest, alcohol 


and 


drug and 
| lectroshocl 


(oma, 


lor further information 


write 


An Institution for the diagnosis and treatment of [’sychiatric and Neurological illnesses, 
habituation 
Psychotherapy are 


APPALACHIAN 


Established 1916 


Asheville. North 


Carolina 


employed. The Institution is 


equipped with complete laboratory facilities including eleetroencephalography and 
X-ray 
Appalachian Hall is located in Asheville, North Carolina, a resort town, which justly 
claims an all around climate for health and comfort. There are ample facilities for 
classification of patients 
Wm. Ray Grirrin, Jr, M.D \fark A. Grirrin, Sr, M.D 
Ropert A. Grirein, M.D Mark A. Grirrin, Jr, M.D 


HALL, ASHEVILLE, N. ¢ 


BALDPATE, Inc. 


Georgetown, Mass. 


Geo. Fleetwood 2-2131 


Located in the hills 


30 miles north of Boston 


lor the treatment of psychoneuroses, 


personality disorders, psychoses, alco 


holism and drug addiction 


De finitirn 


apes, 


under 


matic ther 


ps hoth ra; 


pharmacotherapy, mi 


ieu-the rapy 


direction of trained occupational 


and recreational therapist 


C. Sotomon, M.D. Grorce M. Scutomer, M.D 


Consulting Psychiatrist Medical Director 


ADAMS HOUSE 


Established 1877 


A non-commitment sanitarium and clinic, 


club-like in phy ical etting and atmos 


phere, applying re-educational psycho 


therapeutic methods in the study and 


treatment of the psychoneuroses exclu 


sively 


Located m suburban Boston ntiiguous to and 


overlooking the Arnold Arboretum 


James Martin Woodall, M.D, Medical Director 


990 CENTRE STREET, BOSTON, 
MASS 


Jan Alca Plain, 


Appalachian HAall 
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DEVOTED TO THE ACTIVE TREATMENT OF 


MENTAL and NERVOUS DISORDERS 


Specializing in Psycho-Therapy, and Physiological therapies includ 
ing: 


© Insulin Shock © Electro-Narcosis 


2828 S$. PRAIRIE AVE. © Electro-Shock © Out Patient Shock Therapy 
CHICAGO Available 
Phone VI ctory 2-1650 ALCOHOLISM Treated by Comprehensive Medical- 


J. DENNIS FREUND, M.D. 
Medical Director Psychiatric Methods. 


Beverly ka rm. HOME AND SCHOOL FOR 
Nervous and Back- 


Founded 1897 ward Children 


INCORPORATED 


12 buildings Can accommodate 350 children, 
290 acres of land with contemplated educational 
500 fe settee improvements for a larger num- 

eet above oe ber. Can accept some suitable 
Mississippi River case for life 


Address all communications to DR. GROVES B. SMITH, SUPERINTENDENT 
“Beverly Farm’ GODFREY, MADISON COUNTY, ILLINOIS 


THE SOUTHARD SCHOOL THE CHILDREN’S CLINIC 


A residential school for elementary Outpatient psychiatric and neurologic 
grade children with emotional and evaluation of infants and children to 


behavior problems. eighteen years. 
Child Psychiatry Service 
THE MENNINGER CLINIC 


J. COTTER HIRSCHBERG, M.D., Director Topeka, Kansas; Telephone 3-6494 


THE LAVERMORE SAMTARIUW and PSYCHIATRIC CLIME 


Livermore, California 
Telephone: Hilltop 7-3131 
Oakland Office—411 30th Street 
FOR THE TREATMENT OF NERVOUS AND MENTAL DISORDERS 


rHE OPEN CONVALESCENT DEPARTMENT, for nervous and general patients; the COT 
TAGE DEPARTMENT, for mental patients. Features: near Oakland and San Francisco; 
climate; large beautiful grounds; hydrotherapy, athletic and o« cupational departments; clinical labora 


ly 


tory; large nursing force. Rates include room, suitable diet, medical care, general nursing and utine 


examinations, 
HERBERT E. HARMS, M.D.—Superintendent 
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Typical case: 
“unmanageable” 
schizophrenic 
patient is hostile, 
untidy and 
inaccessible 

to therapy. 


the “before-and-after” picture in mental 
wards continues to improve, case after 


case, with S erp asi 


With Serpasil, 

patient becomes 

calm, cooperative, 
amenable to interview .. . 
as have thousands 

in this new age 

of hope for 

the psychotic. 


SUPPLIED: 


Parenteral Solution 
Ampuls, 2 ml., 2.5 mg 
Serpasil per mi 
Multiple. dose Vials, 10 mi., 
2.5 mg. Serpasil per mi. 


Tablets, mg. (scored), 2 mg 
(scored), mg. (scored), 
0.25 mg. (scored) and 0.1 mg 


Elixirs, 1 mg. and 0.2 mg 
Serpasil per 4-ml. teaspoon. 


C IBA 


SUMMIT, N. J 
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All of 

these articles have 

appeared in TODAY'S HEALTH 
and are now available 


in one pamphlet. 


ALCOHOLISM 


an 
im portant 


problem 


in today’s living 


ALCOHOLICS ANONYMOUS 


Written from the standpoint of a member, the basic 
treatment procedures are described and the psychological 
problems confronting the alcoholic are discussed. 


ALCOHOL AND CIRRHOSIS OF THE LIVER 


Relationship between alcohol, diet and cirrhosis. Increasing 
stress on nutritional differences. 
by Russell S. Boles 


HOW TO HELP A PROBLEM DRINKER 

Understanding the alcoholic’s capabilities, the necessity of 
help, causes of his condition 

by Edward A. Strecker and Francis T. Chambers, Jr. 


THE TREATMENT OF ALCOHOLISM 


Tracing the steps from convincing the alcoholic that he is sick 
through treatment and cure. 
by Lewis Inman Sharp 


CONDITIONED REFLEX TREATMENT 

OF CHRONIC ALCOHOLISM 

Its place among methods of treatment today, 

its development and correlation with personality factors. 
by Walter L. Voegtlin 


INSTITUTIONAL FACILITIES FOR THE 
TREATMENT OF ALCOHOLISM 

Comparative differences, in drinking, with 

the last century, new establishments and methods of treatment, 
lack of trained personnel. 

by E. H. L. Corwin 


THE ABOVE SIX PAMPHLETS ARE AVAILABLE 
IN BOOKLET FORM FOR ONLY 50 CENTS 


ADDRESS REQUESTS TO: 


HOW EXPERTS MEASURE DRUNKENNESS 


A partial transcript of an actual courtroom case. 
H. A. Heise 
8 pages, 15 cents 


BARBITURATES, BOOZE AND OBITUARIES 


A discussion of the dangers of mixing alcohol and bar- 
biturates. 

Donald A. Dukelow 

4 pages, 10 cents 


ORDER DEPARTMENT 
AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN STREET 


CHICAGO 10, ILLINOIS 
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THE INDEX TO THIS VOLUME 
HAS BEEN REMOVED FROM THIS 
POSITION AND PLACED AT THE 


BEGINNING OF THE FILM FOR 


THE CONVENIENCE OF READERS 


ALCOHOLICS ANONYMOUS 
Written from the standpoint of a member, the basic 
treatment procedures are described and the psychological 
All of problems confronting the alcoholic are discussed. 
these articles have 
appeared in TODAY'S HEALTH ALCOHOL AND CIRRHOSIS OF THE LIVER 
Relationship between alcohol, diet and cirrhosis. Increasing 


- stress on nutritional differences. 
in one pamphlet. hy Russell S. Boles 


and are now available 


HOW TO HELP A PROBLEM DRINKER 


Understanding the alcoholic’s capabilities, the necessity of 
help, causes of his condition. 
by Edward A. Strecker and Francis T. Chambers, Jr. 


ALCOHOLISM THE TREATMENT OF ALCOHOLISM 


Tracing the steps from convincing the alcoholic that he is sick 
through treatment and cure. 
by Lewis Inman Sharp 


an 


CONDITIONED REFLEX TREATMENT 
OF CHRONIC ALCOHOLISM 


important Its place among methods of treatment today, 


its development and correlation with personality factors, 
by Walter L. Voegtlin 


problem 


INSTITUTIONAL FACILITIES FOR THE 
TREATMENT OF ALCOHOLISM 


° d ’ li ° Comparative differences, in drinking, with 
In to ay S IviIng the last century, new establishments and methods of treatment, 


lack of trained personnel. 
by E. H. L. Corwin 


THE ABOVE SIX PAMPHLETS ARE AVAILABLE 
IN BOOKLET FORM FOR ONLY 50 CENTS 


HOW EXPERTS MEASURE DRUNKENNESS 


A partial transcript of an actual courtroom case. 
H. A. Heise 
8 pages, 15 cents 


BARBITURATES, BOOZE AND OBITUARIES 


A discussion of the dangers of mixing alcohol and bar- 
biturates. 

Donald A. Dukelow 

4 pages, 10 cents 


ADDRESS REQUESTS TO: 


ORDER DEPARTMENT 
AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN STREET 
CHICAGO 10, ILLINOIS 
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for those with 


PARKINSONISM 


Smoother activity 
and 


brighter expression 


g@ reduces rigidity and tremor. 


gp seldom causes dryness of the mouth, 


blurring of vision or excitation, 


*“*KEMADRIN’ brand Procyveclidine Hydrochloride 


Tablet of 5 scored, Bottles of LOO and 1.000. 


Literature avatlable on request. 


~ 
BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, VY. 
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withdrawn, apathetic patients 


also can benefit from 


Although Thorazine’ is considered pec tor 
agitated and hyperactive patients, Rockmore 
et al.’ reported 

the greatest improvement [with ‘Thorazine’ | 
occurs among thos patients who, before treatment, 


were pa IVE, UNCOMMUNIcatlve, ial, and 


unconcerned about their per onal appearance.” 


1. Rockmore, L.; Shatin, L., and Funk, L-C.: Psychiat. Quart 
189 (April) 195 


*T.M. Ree. U.S. Pat. Off tor chlorpromazine, S.K F. 
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